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5^ ESTs FOR SECRETED PROTELNS EXPRESSED IN BRALN 

Background of t he Invention 
The estimated 50,000-100,000 genes scattered along the human chromosomes offer 
tremendous promise for the understanding, diagnosis, and treatment of human diseases. In 
5 addition, probes capable of specifically hybndizmg to loci distributed throughout the human 
genome find applications in the construaion of high resolution chromosome maps and in the 
identification of individuals. 

In the past, the characterization of even a single human gene was a painstaking 
process, requinng years of effort. Recent developments in the areas of cloning vectors, DNA 
10 sequencing, and computer technology have merged to greatly accelerate the rate at which 
human genes can be isolated, sequenced, mapped, and characterized. Cloning vectors such as 
yeast artificial chromosomes (YACs) and bacterial arfificial chromosomes (BACs) are able to 
accept DNA inserts ranging fi^om 300 to 1000 Idlobases (kb) or 100-400 kb in length 
respeaively, thereby facilitating the manipulation and ordering of DNA sequences distributed 
15 over great distances on the human chromosomes. Automated DNA sequencing machines 
permit the rapid sequencing of human genes Bioinformatics software enables the 
comparison of nucleic acid and protein sequences, thereby assisting in the characterization of 
human gene products. 

Currently, two diflferent approaches are being pursued for identifying and 
20 characterizing the genes distributed along the human genome. In one approach, large 
firagments of genomic DNA are isolated, cloned, and sequenced. Potential open reading 
fi"ames in these genomic sequences are identified using bioinformatics software However, 
this approach entails sequencing large stretches of human DNA which do not encode proteins 
in order to find the protein encoding sequences scattered throughout the genome. In addition 
25 to requiring extensive sequencing, the bioinformatics software may mischaracterize the 
genomic sequences obtained Thus, the software may produce false positives in which non- 
coding DNA is mischaractenzed as codmg DNA or false negatives m w-hich coding DNA is 
mislabeled as non-coding DNA. 

An alternative approach takes a moie direct route to identifying and characterizing 
10 human genes. In this approach, complementary DNAs (cDMAs) are synthesized ft"om 
isolated messenger RN.As (mRNAs) which encode human proteins Using this approach, 
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sequencing is only perfQm.ed on DNA which is denved from protein coding portions of the 
genome Often, only short stretches of the cDNAs are sequenced to obtain sec,uences called 
expressed sequence tags (ESTs). The ESTs may then be used to isolate or purify extended 
cDNAs wlrich include sequences adjacent to the EST sequences. The extended cDNAs may 
contain all of the sequence of the EST which was used to obtain them or only a portion of the 
sequence of the EST which was used to obtain them In addition, the extended cDNAs may 
contain the full coding sequence of the gene from which the EST was denved or, 
alternatively, the extended cDNAs may include portions of the coding sequence of the gene 
from which the EST was derived. It will be appreciated that there may be several extended 
cDNAs which include the EST sequence as a result of alternate splicing or the aaivity of 
alternative promoters. 

In the past, these short EST sequences were often obtained from oligo-dT primed 
cDNA libraries. Accordingly, they mainly corresponded to the 3' untranslated region of the 
mRNyV In part, the prevalence of EST sequences derived from the 3' end of the mRNA is a 
result of the fact that typical techniques for obtaining cDNAs are not well suited for isolating 
cDNA sequences derived from the 5' ends of mRNAs. (Adams et ai. Nature 377 3-174, 
1996;Hilliere< o/.. Genome Res. 6:807-828, 1996). 

In addition, in those reported instances where longer cDNA sequences have been 
obtained, the reported sequences typically correspond to coding sequences and do not include 
the fiill 5' untranslated region of the mRNA from which the cDNA is derived. Such 
incomplete sequences may not include the first exon of the mRNA, particularly in sinjations 
where the first exon is short. Furthermore, they may not include some exons, often short 
ones, which are located upstream of splicing sites. Thus, there is a need to obtain sequences 
derived from the 5' ends of mRNAs. 

While many sequences derived from human chromosomes have practical applications, 
approaches based on the identification and characterization of those chromosomal sequences 
which encode a protein produa are particalariy relevant to diagnostic and therapeutic uses. 
Of the 50.000-100.000 protein coding genes, those genes encoding proteins which are 
secreted from the cell in which they are synthesized, as well as the secreted proteins 
themselves, are particularly valuable as potential therapeutic agents Such proteins are often 
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.nvoived .n cell to eel, co™.,u™cauon ..d .ay be respons,ble tor prod.c.g a ci.n.callv 
relevant response m their target cells. 

In fact, several secretory proteins, .nclud.ng t.ssue plasnunogen activator G-CSF 
GM-CSF. erythropoietta human gro.vth hormone. .n.su„n, interferon-a, .nterteron-B 
.nterferon-v, and .terleulon-2, are currently . cl.n.cal use These pro.e.ns are used to treat a 
vv^de range of conditions, inc.ud.ng acute myocardial .nfarction, acute ischemic stroke 
ar^em^a, d.abetes, growth hormone deficiency, hepat.,, kidney carc.norna, chemotherapy 
u,duced neutropen,a and multiple sc.eros.s For these reasons, extended cDNAs encod.n. 
secreted proteins or pon.ons thereof represer^t a particularly valuable source of therapcut.^ 
agents. Thus, there ,s a need for the ident.ticat.on and characterization of secreted proteins 
and the nucleic acids encoding them. 

In addition to beir>g therapeutically usefl.1 themselves, secretory proteins include short 
pept.des. called s,gnal peprides. at the. am.no temun. wWch d.rect the.r secretion These 
s.gnal peptides are encoded by the signal sequences located at the 5' ends of the codmg 
sequences of genes encoding secreted prote.ns Because these signal peptides will direa the 
extracellular secretion of any protein to which they are operably linked, the s.gnal sequences 
may be exploited to direct the efficient secret.on of any protein by operably IWdng the signal 
sequences to a gene encoding the protem for wh.ch secret.on is desired. In addition, portLs 
of s,g„al sequences may also be used to d.rect the intracellular import of a peptide or protein 
of .merest. Th.s may prove benetic.al in gene therapy strategies m which it is desired to 
deliver a particular gene product to cells other than the cell in which it is produced Signal 
sequences encoding signal peptides also find application in simplifying protein purification 
techniques. In such applications, the extracellular secretion of the desired protein greatly 
facilitates punfication by reducing the number of undesired proteins from which the des.red 
protein must be selected. Thus, there exists a need to identify and characterize the 5' portions 
ot tne genes for secretory proteins which encode s.gr.al peptides 

Public information on the nurr.ber of human genes for wh.ch the promoter, .uid 
upstream regulatory regions have been .dcnfficd and characterize.! is quite limited In pan 
this may be due to the difficulty of , solar,,,, such regulatory sequences. Up.stream re^.la.or^' 
sequences such as transcription factor b.nd.ng s.tes are tvpically too short to be ut.l.ed as 
probes for isolat.ng promoters from human genomic hbrancs. Recently, some approaches 
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have been developed to .solate human promoters. One of them consists of making a CpG 
island Ubrary (Cross, e: ai. Nature Genet.cs 6: 236-244, 1994) The second consists of 
isolating human genomic DNA sequences containing Spel binding sites by the use of Spel 
bindmg protein (Mortlock a/., Genome Res. 6327-235, 1996) Both of these approaches 
5 have their Umits due to a lack of specificit>' or of comprehensiveness. 

The present 5' ESTs may be used to efficiently identify and isolate upstream 
regulatory regions which control the locatior, developmental stage, rate, and quantity of 
protein synthesis, as well as the stability of the mRNA (Theil, BioFaaors 4:87-93, 1993) 
Once identified and charaaenzed. these regulatory regions may be utilized in gene therapy or 
10 protein purification schemes to obtain the desired amoum and locations of protein syiithesis 
or to inhibit, reduce, or prevent the synthesis of undesirable gene products. 

In addition, ESTs containing the 5' ends of secretory protein genes may include 
sequences useful as probes for chromosome mapping and the identification of individuals. 
Thus, there is a need to identify and characterize the sequences upstream of the 5' coding 
1 5 sequences of genes encoding secretory proteins. 

Summary of the Invention 
The present invention relates to punfied, isolated, or recombinant ESTs which include 
sequences derived fi-om the authentic 5' ends of their corresponding mRNAs. The temi 
"corresponding mRNA" refers to the mRNA which was the template for the cDNA synthesis 
which produced the 5' EST. These sequences will be referred to hereinafter as "5' ESTs." 
As used herein, the term "purified" does not require absolute purity, rather, it is intended as a 
relative definition. Individual 5' EST clones isolated fi-om a cDNA library have been 
conventionally purified to elearophoretic homogeneity. The sequences obtained from these 
clones could not be obtained directly either from the library or f^om total human DNA The 
cDNA clones are not naturally occurnng as such, but rather are obtained via manipulation of 
a partially purified naturally occurring substance (messenger RNA), The conversion uf 
mRNA into a cDNA library involves the creation of a synthetic substance (cDNA) and pure 
individual cDNA clones can be isolated from the synthetic library by clonal seleaion Thus, 
creating a cDKA library fi-om messenger RNA ar.d .subsequently isolating individual clones 
tVom that library results m an approx:mately 10*- 10'' fold punfication of the native messase. 
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Punfication of starting matenal or natural matcnai to at least one order of magnitude, 
preferably two or three orders, and more preferablv four or five orders of magrutude is 
expressly contemplated. 

As used herein, the term "isolated" requires that the matcnal be removed from its 
original environment (e.g., the natural environment if it is naturally occurring) Fu, e.xample, 
a naturally-occurring polynucleotide present in a living animaJ is not isolated, but the same 
polynucleotide, separated from some or all of the coexisting materials in the natural system, is 
isolated. 

As used herein, the term "recombinant" means that the 5' EST is adjacent to 
"backbone" nucleic acid to which it is not adjacent in its natural environment Additionally, to 
be "enriched" the 5' ESTs will represent 5% or more of the number of nucleic acid inserts in a 
population of nucleic acid backbone molecules. Backbone molecules according to the 
present invention include nucleic acids such as expression vectors, self-replicating nucleic 
acids, viruses, integrating nucleic adds, and other vectors or nucleic acids used to mamtain or 
manipulate a nucleic acid insert of interest Preferably, the enriched 5' ESTs represent 15% 
or more of the number of nucleic acid msens in the population of recombinant backbone 
molecules. More preferably, the enriched 5' ESTs represent 50% or more of the number of 
nucleic acid inserts in the population of recombinant backbone molecules. In a highly 
preferred embodiment, the enriched 5' ESTs represent 90% or more of the number of nucleic 
20 acid inserts in the population of recombinant backbone molecules. 

"Stringent", moderate," and "low" hybridization conditions are as defined in Example 



15 



30 



29. 



Unless otherwise indicated, a "complementary" sequence is fully complementary. 
Thus, S' ESTs in cDNA libraries in which one or more 5' ESTs make up 5% or more 
25 of the number of nucleic acid inserts in the backbone molecules are "enriched recombinant 5' 
ESTs" as defined herein. Likewise, 5' ESTs in a population of plasmids in which one or more 
5' EST of the present invention have been inserted such that they represent 5% or more of the 
number of inserts in the plasmid backbone are " enriched recombinant 5' ESTs" as defined 
herein. However, 5' ESTs in cDNA hbrancs m which 5' ESTs con.stitute less than 5% of the 
number of nucleic acid mserts in ihe population of backbone molecules, such as libraries in 
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which backbone molecules havipc i S' t^isT :ncor» , . i 

uics iidviRs a 3 insert aie extremely rare, are not "enriched 

recombinant 5' ESTs." 

In particular, the present .nvention relates to 5' ESTs which are denved from genes 
encoding secreted proteins. As used here.n, a "secreted" prote.n .s one wWch, when 
expressed in a su.tabie host cell, is transported across or through a membrane, including 
transport as a resuh of signal peptides in its ammo acid sequence "Secreted" proteins includl 
without limitation proteins secreted whoUy (e.g. soluble proteins), or partially (e g receptors) 
from the cell in which they are expressed. "Secreted" proteins also mciude without lm.tat>on 
proteins which are transported across the membiBne of the endoplasmic reticulum 

Such 5' ESTs include nucleic acid sequences, called signal sequences, which encode 
signal peptides which direct the extraceUuIar secretion of the proteins encoded by the genes 
from which the 5' ESTs are derived. Generally, the signal peptides are located at the amino 
termini of secreted proteins. 

Secreted proteins are translated by ribosomes associated with the "rough" 
endoplasmic reticulum. Generally, secreted proteins are co-translationally transferred to die 
membrane of the endoplasmic reticulum. Association of the nbosome with the endoplasmic 
reticulum during translation of secreted proteins is mediated by the signal peptide. The signal 
peptide is typically cleaved following its co-translational entry into the endoplasmic reticulum. 
After deUvery to the endoplasmic reticulum, secreted proteins may proceed through the 
Golgi apparatus. In the Golg, apparatus, the proteins may undergo post-transIationaJ 
modification before entering secretory vesicles which transport them across the cell 
membrane. 

The 5' ESTs of the present invention have several important applications. For 
example, they may be used to obtain and express cDNA clones which include the full protein 
coding sequences of the corresponding gene products, including the authentic translation start 
sites denved from the 5' ends of the coding sequences of the mRNAs from wliich the 5' ESTs 
are denved These cDNA^ will .e referred to hereinafter as "fiill length cDNAs ' These 
cDN.\s may also include DNA duived from mRNA sequences upstream of the translation, 
start site The fiill length cDNA sequences may be used to express the proteins 
corresponding to the 5' ESTs As discussed above, secreted proteins are therapeutically 
imponant. Thus, the proteins expressed from the cDKAs may be useRil in treating or 
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contruliiiig a vancty of human conditions The 5' ES i s may also be used to obtain the 
corresponding genoniic DNA. The term "corresponding genomic DNA" ret'ers to the 
genomic DNA which encodes the mRNA from which the 5' EST was derived. 

Alternatively, the 5' ESTs may be used to obtain and express extended cDNAs 
5 encoding portions of the secreted protein The portions may comprise the signal peptides of 
the secreted proteins or the mature proteins generated when the signal peptide is cleaved off. 
The portions may also compnse polypeptides having at least 10 consecutive amino acids 
encoded by the extended cDNAs or full length cDNAs .AJtematively, the portions may 
comprise at least 15 consecutive amino acids encoded by the extended cDNAs or full length 
10 cDNAs In some embodiments, the portions may comprise at least 25 consecutive amino 
acids encoded by the extended cDNAs or full length cDNAs. In other embodiments, the 
portions may compnse at least 40 amino acids encoded by the extended cDNAs or full length 
cDNAs. 

Antibodies which specifically recognize the entire secreted proteins encoded by the 
15 extended cDNAs, full length cDNAs, or fragments thereof having at least 10 consecutive 
amino acids, at least 15 consecunve ainino acids, at least 25 consecutive amino acids, or at 
least 40 consecutive amino acids may also be obtained as descnbed below. Antibodies which 
specifically recognize the mature protein generated when the signal peptide is cleaved may 
also be obtained as described below. Sin:iilarly, antibodies which specifically recognize the 
20 signal peptides encoded by the extended cDKAs or fiill length cDNAs may also be obtained 
In some embodiments, the extended cDNAs obtained using the 5' ESTs include the 
signal sequence. In other embodiments, the extended cDNAs obtained using the 5' ESTs may 
include the fijU coding sequence for the mature protein (i.e. the protein generated when the 
signal polypeptide is cleaved off} In addition, the extended cDNAs obtained using the 5' 
25 ESTs may include regulatory regions upstream of the translation start site or downstream of 
the stop cod on which control the amount, location, or developmental stage of gene 
expression. 

As discussed above, secreted protems are therapeutically important. Thus, the 
proteins expressed from the extended cDN.\s or full length cDNAs obtained using the 5' 
30 ESTs mav be usefril in treating or controlling a variety' of human conditions 
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The 5' ESTs (or cDNAs or genomic DNAs obt.ncd therefror.) may be used 
torens. procedures to .dent.ly .di.du^s or :n d.gnost. procedures to ,dcnt.ty .nd..dua]. 
hav.no genet, diseases resultir^g from abno™^ expression of the genes corresoond.g to the 
5' ESTs. In add.tion, the present .nvent:on is u..M fot constructing a h.gh resolution map of 
the human chromosomes. 

The present invention also relates to secretion vectors capable of directing the 
secreuon of a prote.n of .nterest Such vectors may be used in gene therapy stratejes ,n 
whch ,t .s desired to produce a gene product in one cell which is to be delivered ,o another 
locafon . the body. Secret-on vectors n.ay also faclitate the purification of des.red proteins 

The present invention also relates to express.on vectors capable of directing the 
expression of an insened gene in a desired spatial or tempore n^anner or at a desired Ll 
Such vectors may include sequences upstrean, of the 5' ESTs, such as promoters or upstrean. 
regulatory sequences. 

Finally, the present invention ,nay also be used for gene therapy to control or treat 
genet.c diseases. Signal peptides may also be fused to heterologous proteins to direct the.r 
extracellular secretion 

Bacterial clones containing Bluescnpt plasmids ha.nng insens containing the 5' ESTs 
of the present invention (SEQ ID NOs: 38-270 are presently stored at 8 OX in A% (v/v) 
glycerol in the inventor's laboratones under the designations listed next to the SEQ ID NOs in 
n) The inserts may be recovered from the deposited materials by growing the appropnate 
clones on a suitable medium The Bluescnpt DNA can then be isolated using plasmid 
isolation procedures familiar to those skilled in the art such as alkaline lysis minipreps or large 
scale alkaline lysis plasmid isolation procedures. If des.red the plasmid DNA may be further 
ennched by centrifiigation on a cesium chloride gradient, size exclusion chromatography or 
anion exchange chromatography. The plasmid DNA obtained using these procedures mav 
then be manipulated using standard cloning techniques familiar to those skilled ,n the art ' 
Alternatively, a PCR can be done wnth pnmers designed a, both ends of the EST insertion 

The PCR product which corresnnpds tn the S' F97^ ~s;n rK^^ v.^ • i - 

4 ^[.Jb .o tne :> hbi ^an then be manipulated using standard 

cloning techniques familiar to those skilled m the ait. 
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One aspect of the present invention ks a punfied o. isolated nucleic acid having the 

seauence of one of SHO ID NO^ ''"'o h...A,. 

Lu L^us .b-..u or hdxnng a sequence complementary- ti^ereto. In 

one embodiment, the nucleic acid is recombinant. 

Mother aspect of the present invention .s a purified or isolated nucle.c acid 
5 compnsing at least 10 consecutive bases of the sequence of one of SEQ ID NOs: 38-270 or 
one of the sequences complementary^ thereto. 

Yet another aspect of the present invention is a purified or isolated nucleic acid 
comprising at least 15 consecutive bases of one of the sequences of SEQ ID NOs: 38-270 or 
one of the sequences complementary thereto. In one embodiment, the nucleic acid is 
10 recombinant. 

A further aspect of the present invention is a purified or isolated nucle.c acid of at 
least 15 bases capable of hybridizing under stringent conditions to the sequence of one of 
SEQ ID NOs: 38-270 or one of the sequences complementaiy to the sequences of SEQ ID 
NOs: 38-270. In one embodiment, the nucleic acid is recombinant. 

-Mother aspect of the present invention is a purified or isolated nucleic acid encoding 
a hunmn gene product, said human gene product having a sequence partially encoded by one 
of the sequences of SEQ ID NO: 38-270. 

StUi another aspect of the present invention is a method of making a cDNA encoding 
a human secretory protein, said human secretory protein being partially encoded by one of 
SEQ ID NOs 38-270, comprising the steps of contacting a collection of mRNA molecules 
fi-om human ceUs with a primer comprising at least 15 consecutive nucleotides of a sequence 
complementary to one of SEQ ID NOs: 3 8-270; hybndizmg said primer to an mRNA in said 
coUection that encodes said protein; reverse transcribing said hybridized primer to make a first 
cDNA strand fi-om said mRNA; making a second cDNA strand complementary to said first 
cDNA strand, and isolatmg the resulting cDNA encoding said protein comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the invention is an isolated or punfied cDNA encoding a human 
secretory' protein, said human secretory protein comprising t.he protein encoded by one of 
SEQ ID NOs 38-270 or a fragment thereof of at least 10 amino acids, said cDNA being 
obtainable by the method descnbed in the preceding paragraph In one embodiment, the 
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cDN A comprises the fiiU protein coding sequence of said protein which sequence is partially 
included in one of the sequences of SEQ ID NOs: 38-270. 

Another aspect of the present invention is a method of making a cDNA encoding a 
human secretory protein that is panially encoded by one of SEQ ID NOs 38-270, comprising 
5 the steps of obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-270. 
contacting said cDNA with a detectable probe comprising at least 15 consecutive nucleotides 
of said sequence of SEQ ID NO: 38-270 or a sequence complementary thereto under 
conditions which pemrut said probe to hybridize to said cDNA, identifying a cDNA which 
hybridizes to said detectable probe, and isolating said cDNA which hybridizes to said probe 

1 0 Another aspect of the present invention is an isolated or purified cDN A encoding a 

human secretory protein, said human secretory protem comprising the protein encoded by 
one of SEQ ID NOs 38-270 or a fi-agment thereof of at least 10 ammo acids, said cDNA 
bebg obtainable by the method described in the preceding paragraph. In one embodiment, 
the cDNA comprises the fijU protein coding sequence partially included in one of the 

15 sequences of SEQ ED NOs: 38-270 

Another aspect of the present invention is a method of making a cDKA comprising 
one of the sequence of SEQ ID NOs: 38-270, comprising the steps of contacting a collection 
of mRNA molecules fi'om human cells with a first primer capable of hybridizing to the polyA 
tail of said mRNA; hybridizing said first primer to said polyA tail; reverse transcribing said 

20 mRNA to make a first cDNA strand; making a second cDNA strand complementary to said 
first cDNA strand using at least one primer comprising at least 1 5 nucleotides of one of the 
sequences of SEQ ID NOs 38-270; and isolating the resulting cDNA comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encoding a 

25 human secretory protein, said human secretory protein comprising the protein encoded by 
one of SEQ ID NOs 38-270 or a fragment thereof of at least 10 amino acids, said cDNA 
being obtainable by the method described in the preceding paragraph. In one embodiment, 
the cDNA composes the full protein coding sequence partially included in one of the 
sequences of SEQ ID NOs 3 8-270. 

30 In one embodiment of the m.ethod described in the two paragraphs above, the second 

cDNA strand is made by cotitactmg said first cDNA strand with a first pair of primers, said 
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first pair of primers comprising a second primer comprising at least 15 consecutive 
nucleotides of one of the sequences of SFQ ID NOs .>S-27U and a third pnmer having a 
sequence therein which is included within the sequence of said first primer, performing a first 
poly-merase chain reaction with said first pair of nested pnmers to generate a first PCR 
5 product; contacting said first PCR product with a second pair of primers, said second pair of 
primers comprising a fourth primer, said fourth primer comprismg at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NOs: 38-270 , and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product, and 
performing a second polymerase chain reaction, thereby generating a second PCR product 

10 One aspect of the present invention is an isolated or purified cDNA encoding a 

human secretory protem, said human secretory protein comprising the protein encoded by 
one of SEQ ID NOs 38-270, or a fragment thereof of at least 10 amino acids, said cDNA 
being obtainable by the method of the preceding paragraph In one embodiment, the cDNA 
compnses the full protein coding sequence partially included in one of the sequences of SEQ 

15 ID NOs; 38-270. 

Another aspect of the present invention is the method described four paragraphs 
above in which the second cDNA strand is made by contacting said first cDNA strand with a 
second primer comprising at least 15 consecutive nucleotides of the sequences of SEQ ID 
NOs: 38-270; hybridizing said second primer to said first strand cDNA; and extending said 

20 hybridized second primer to generate said second cDNA strand. 

Another aispect of the present invention is an isolated or purified cDN A encoding a 
human secretory protein, said human secretory protein comprising the protein partially 
encoded by one of SEQ ID NOs 38-270 or comprising a fi-agment thereof of at least 10 
amino acids, said cDNA being obtainable by the method described in the preceding 

25 paragraph. In one embodiment, the cDNA comprises the fijll protein coding sequence 
partially included in of one of the sequences of SEQ ID NOs. 38-270. 

.Another aspect of the present invention is a method of making a protein comprising 
one of the sequences of SHQ ID NOs: 271-503, comprising the steps of obtaining a cDNA 
encoding the fijll protein sequence partially included in one of the sequences of sequence of 

30 SEQ ID NOs: 38-270, inserting said cDNA in an expression vector such that said cDNA is 
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operahly linked to a promoter; introducinL! said expression vector into a host cell wherebv 
said host cell produces the protein encoded by said cDNA, and isolating ^aid protein. 

Another aspect of the present invention is an isolated protein obtainable by the 
method described in the preceding paragraph. 

.Another aspect of the present invention is a method of obtaining a promoter DNA 
composing the steps of obtaining DNAs located upstream of the nucleic acids of SEQ ED 
NOs; J 8-270 or the sequences complementary thereto, screening said upstream DNAs to 
identify a promoter capable of directing transcnption initiation; and isolating said DNA 
compnsmg said identified promoter. In one embodiment, the obtaining step compnses 
chromosome walking from said nucleic acids of SEQ ID NOs: 38-270 or sequences 
complementary thereto. In another embodiment, the screening step compnses inserting said 
upstream sequences into a promoter reporter vector. In another embodiment, the screening 
step comprises identifying motifs in said upstream DNAs which are transcription faaor 
binding sites or transcription start sites. 

Another aspect of the present invention is an isolated promoter obtainable by the 
method described above 

.Ajiother aspect of the present invention is an isolated or purified protein comprising 
one of the sequences of SEQ ID NOs: 271-503. 

.Another aspect of the present invention is the inclusion of at least one of the 
sequences of SEQ ED NOs. 38-270, or one of the sequences complementary to the sequences 
of SEQ ID NOs: 38-270, or a fragment thereof of at least 15 consecutive nucleotides in an 
array of discrete ESTs or fragments thereof of at least 15 nucleotides in length. In one 
embodiment, the array includes at least two of the sequences of SEQ ID NOs: 38-270, the 
sequences complementary to the sequences of SEQ ID NOs: 38-270, or fragments thereof of 
at least 1 5 consecutive nucleotides. In another embodiment, the array includes at least five of 
the sequences of SEQ ID NOs: 38-270, the sequences complementary to the sequences cf 
SFQ ID NOs: 38-270, or fragments thereof of at least 15 consecutive nucleotides. 

Another aspect ot the present invention is a promoter having a sequence selected 
from the group consisting of SEQ ID NOs: 31. 34, and 37 



30 
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llricf Descr iption oTtiic Drnwin{>.s 

Figure I is a summary of a procedure for obtainmg cDNAs which have been 
selected to include the 5' ends of Ihc mRNAs from wliich ificy derived. 

Figure 2 shows the distnbution of Von Hcijnc scores for 5' ESTs in each of the 
5 cntcgories described tierein and the probability tlmt these 5' ESTs encode a signal peptide 

Figure 3 summarizes a general mctliod used lo clone and sequence extended cDNAs 
containing sequences adjacent to 5' ESTs, 

Figure 4 (description of promoters structure isolated from SignalTag 5' ESTs) 
provides a schematic description of promoters isolated aiid the way they arc assembled with 
1 0 the corresponding 5' tags 

Dctfliied DcscriiUion oFlhc Preferred Enihodinient 

Table IV is an analysis of the 43 amino acids located at the N terminus of all human 
SwissProt proteins to determine the frequency of false positives and false negatives using the 
1 5 techniques for signal peptide identification described herein. 

Table V shows the distribution of 5' ESTs in each category described herein and the 
number of 5' ESTs in each category having a given minimum Von Heijne's score. 

Table VI shows the distribution of 5' ESTs in each category described herein with 
respect to the tissue from which the 5' ESTs of the corresponding mRNA were obtained 
20 Table VII describes the transcription factor binding sites present in each of these 

promoters. 

I. General Methods for Obtaining 5' ESTs derived from mRNAs witii iiUnct ends 

In order to obtain the 5* ESTs of the present invention, mRNAs with intact 5^ ends 
25 must be obtained Currently, there are two approaches for obtaining such mRNAs with 
intact 5' ends as described below: either chemical (1) or enzymatic (2). 

1 ■ Chemical Methods for Obtaining mRNAs having Intact 5' Ends 

One of these approaches is a chemical modification method involving derivatization 
30 of the 5' ends of the mRNAs and selection of the derivatized mRNAs. The 5' ends of 
eukaryotic mRNAs possess a structure referred to as a "cap" which comprises a guanosine 
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methylated at the 7 position The cap is joined to the Srst transcribed base of the mRNA by a 
5', 5' triphosphate bond In some instances, Uie 5' guanosine is methylated in both the 2 and 
7 positions. Rarely, the 5' guanosme is trimethylated at the 2, 7 and 7 positions Tn the 
chemical method for obtaining mRNAs having intact 5' ends, the 5' cap is specifically 
5 derivatized and coupled to a reactive group on an immobilizing substrate This specific 
derivatization is based on the fact that only the ribose linked to the methylated guanosine at 
the 5' end of tJie mRNA and the ribose linked to the base at the 3' terminus of the mRNA, 
possess 2', 3'-cis diols. 

Optionally, the 2\ 3'-cis diol of the 3' temrunal ribose may be chemically modified, 

10 substituted, converted, or eliminated, leaving only the ribose linked to the methylated 
guanosine at the 5' end of the mRNA with a 2\ 3'-cis diol A variety of techniques are 
available for eUminating the 2', 3'-cis diol on the 3' terminal ribose. For example, controlled 
alkaUne hydrolysis may be used to generate mRNA fragments in which the 3' terminal ribose 
is a 3'-phosphate, 2'-phosphate or (2', 3')-cycIophosphate. Thereafter, the fragment which 

15 includes the original 3' ribose may be eliminated from the mixture through chromatography 
on an oligodT column. Alternatively, a base which lacks the 2', 3'-cis diol may be added to 
the 3' end of the mRNA using an RNA ligase such as T4 RNA iigase. Example 1 below 
describes a method for ligation of a nucleoside diphosphate to the 3' end of messenger RNA, 

20 EXAMPLE 1 

Ligation of the Nucleoside Diphosphate pCp to the 3' End of mRNA 

One ug of RNA was incubated in a final reaaion medium of lOpil in the 
presence of 5 U of l a phage RNA ligase in the bufifer provided by the manufacturer (Gibco - 
BRL), 40 U of the RNase inhibitor RNasin (Promega) and, 2 pX of ^^pCp (Amersham 
25 1020H) The mcubfitinn was performed at 37°C for 2 hours or ovemii^it at 7-8^C 

FoUov^ang modification or elimination of the 2', 3'-cis diol at the 3' ribose, the 2\ 3' 
CIS diol present at the 5' end of the mRNA may be oxidized using reagents such as NaBH,, 
NaBHjCN, or sodium penodate, thereby converting the 2', 3'-cis diol to a dialdehyde. 
Example 2 descnbes the oxidarion of the 2', 3'-cis diol at the 5' end of the mRNA with 
30 sodium penodate 
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EXAMPLE 2 

Oxidation of 2'. I ' -cis dio! at the 5^ hnd of the niRNA with S odium Penodate 
0.1 OD unit of either a capped oligoribonudeotide of 47 nucleotides (including the 
cap) or an uncapped oligonbonucleotide of 46 nucleotides were treated as follows. The 
5 oligonbonucleotidcs were produced by in vitro transcription using the transcription kit 
"AmpliScribe T7" CEpicentre Technologies). As indicated below, the DNA template for the 
RNA transcript contained a single cytosine. To synthesize the uncapped RNA, all four NTPs 
were mcluded in the m vitro transcription reaction To obtain the capped RNA, GTP was 
replaced by an analogue of the cap, m7G(5')ppp(5')G. This compound, recognized by the 
10 polymerase, was incorporated into the 5' end of the nascent transcript during the initiation of 
transcription but was not incorporated during the extension step. Consequently, the resuldng 
RNA contained a cap at its 5' end. The sequences of the oiigoribonucleotides produced by 
the in vitro transcription reaction were: 
-K:ap; 

15 5'm7GpppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC- 
3'(SEQIDNO:l) 

-Cap; 

5'-pppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC-3' 
(SEQIDNO:2) 

20 The oiigoribonucleotides were dissolved in 9 ^1 of acetate buflfer (0.1 M sodium 

acetate, pH 5.2) and 3 |al of freshly prepared 0. 1 M sodium periodate solution. The mixture 
was incubated for 1 hour in the dark at 4''C or room temperature. Thereafter, the reaction 
was stopped by adding 4 [ol of 10% ethylene glycol. The product was ethanol precipitated, 
resuspended in at least 10 jil of water or appropriate buffer and dialyzed against water. 

The resulting aldehyde groups may then be coupled to molecules having a reactive 
amine group, such as hydrazine, carbazide, thiocarbazide or semicarbazide groups, in order to 
facilitate enrichment of the 5' ends of the mRNAs Molecules having reactive amine i;roups 
which are suitable tor use in selecting mRNAs having intact 5' ends include avidin, proteins, 
antibodies, vitamins, iigands capable of specifically binding to receptor molecules, or 

30 oligonucleotides Example 3 below describes the coupling of the resulting diaJdehyde to 
biotin. 
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EXAMPLE 3 

Coupling of th e Dialdehyde at the y End of Transcnpts with Biotin 
The oxidation product obtained in Example 2 was dissolved in 50 ^1 of sodium 
acetate at a pH betw^een 5 and 5.2 and 50 pi of freshly prepared 0.02 M solution of biotm 
5 hydrazide in a raethoxyethanol/water mixture (1.1) of formula: 



O O 
II tl 
NH 2— NH — C (CH2)n—NH — Q— (CHs)^- 



■NH 



10 



15 



In the compound used in these experiments, n=5. However, it will be appreciated that 
other commercially available hydrazides may also be used, such as molecules of the above 
formula in which n varies from 0 to S The mixture was then incubated for 2 hours at 37^C. 
precipitated with ethanol and dialyzed against distilled water Example 4 demonstrates the 
specificity of the biotinylation reaction. 



EXAMPLE 4 

Specificity of B iotinvlation of Capped Transcrip ts 
The specificity of the biotmylation for capped mRNAs was evaluated by gel 
electrophoresis of the following samples: 

Sample 1 . The 46 nucleotide uncapped in vitro transcript prepared as in Example 2 
20 and labeled with '^pCp as described in Example 1 . 

Sample 2. The 46 nucleotide uncapped m vitro transcnpt prepared as in Example 2, 
labeled with ^^pCp as descnbed in Example 1, treated v/ith the oxidation reaction of Example 
2, and subjected to the biotinylation conditions of Example 3. 

Sarr.pic 3 The 47 nucleotide capped m vitro transcript prepared as in Example 2 and 
25 labeled with ''pCp as descnbed m Example 1. 
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Sample 4. Ihe 47 nucleotide capped in vitro traiisciipt prepared as in Example 2, 
labeled with ^'pCp as described in Exannple 1, treated with the oxidation reaction of Example 
2, and subjected to the biotinylation conditions of Example 3 

Samples 1 and 2 had identical migration rates, demonstrating that the uncapped 
RNAs were not oxidized and biotinylated. Sample 3 migrated more slowly than Samples 1 
and 2, while Sample 4 exhibited the slowest migration. The difference in migration of the 
RNAs in Samples 3 and 4 demonstrates that the capped RNAs were specifically biotinylated. 

In some cases, mRNAs having mtact 5' ends may be enriched by binding the molecule 
containing a reactive amine group to a suitable solid phase substrate such as the inside of the 
vessel contaimng the mRNAs. magnetic beads, chromatography matrices, or nylon or 
nitroceUuIose membranes. For example, where the molecule having a reactive amine group is 
biotin, the solid phase substrate may be coupled to avidin or streptavidin. Alternatively, 
where the molecule having the reactive amine group is an antibody or receptor ligand. the 
solid phase substrate may be coupled to the cognate antigen or receptor. Finally, where the 
molecule having a reactive amine group comprises an oligonucleotide, the solid phase 
substrate may comprise a complementary oligonucleotide. 

The mRNAs having intact 5' ends may be released from the solid phase foUowing the 
enrichment procedure. For example, where the dialdehyde is coupled to biotin hydrazide and 
the solid phase comprises streptavidin, the mRNAs may be released from the solid phase by 
simply heatmg to 95 degrees Celsius in 2% SDS. In some methods, the molecule having a 
reactive amine group may also be cleaved from the mRNAs having intact 5' ends following 
ennchment. Example 5 describes the capture of biotinylated mRNAs with streptavidm coated 
beads and the release of the biotinylated mRNAs from the beads following enrichment. 

EXAMPLE 5 

Capture and Releas e of Biotinylated mRNAs Using Streptav idin Coated Read^ 
The streptavidm coated magnetic beads were prepared accordin^z to the 
manufacturer's instructions (CPG Inc , USA). The biotmyiated mRNAs were added ro a 
hybndization buffer (1.5 M NaCl, pH 5 - 6). After incubating for 30 minutes, the unbound 
30 and nonbiotinylated matenal was removed The beads were then washed several times in 
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water with 1% SDS The beads thus obtained were incubated for !5 minutes ai 95X m 
water contajning 2% SDS. 

Example 6 demonstrates the efBciency with which biotinylated mRN.\5 were 
recovered from the streptavidin coated beads. 

5 

EXAMPLE 6 

Efficiency of Recoven. of Biotinylated mRNAs 
The efficienc>' of the recovery procedure was evaluated as follows. Capped RNAs 
were labeled with '^pCp, oxidized, biotinylated and bound to streptavidin coated beads as 
10 descnbed above. Subsequently, the bound RNAs were incubated for 5, 15 or 30 minutes at 
95°C in the presence of 2% SDS 

The products of the reaction were analyzed by electrophoresis on 12% 
polyacrylairdde gels under denaturing conditions (7 M urea). The gels were subjected to 
autoradiography. During this manipulation, the hydrazone bonds were not reduced. 
1 5 Increasing amounts of nucleic acids were recovered as incubation times in 2% SDS 

increased, demonstrating that biotinylated mRNAs were efficiently recovered. 

In an alternative method for obtaining mRNAs having intact 5' ends, an 
oligonucleotide which has been derivatized to contain a reactive amine group is specifically 
coupled to mRN.\s having an intact cap. Preferably, the 3' end of the mRNA is blocked prior 
20 to the step in which the aldehyde groups are joined to the denvatized oligonucleotide, as 
described above, so as to prevent the denvatized oligonucleotide from being joined to the 3' 
end of the mRNA For example, pCp may be attached to the 3' end of the mRNA using T4 
RNA iigase as described in example 1. However, as discussed above, blocking the 3' end of 
the mRNA is an optional step, Derivatized oligonucleotides may be prepared as described in 
25 Example 7. 

EXAMPLE 7 

Derivatization of Oligo nucleotide^ 
An oligonucleotide phosphorylated at its 3' end was converted to a 3' hydrazide in 3' 
30 by treatment with an aqueous solution of hydrazine or of dihydrazide of the formula 
H2NCR1)NH2 at about 1 to 3 M, and at pH 4,5 at a temperature of 8X overnight This 
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incubation was performed in the presence of a caj bodiimide t^-pe agent soluble in water such 
as l-ethyl-3-(3-dimethy]aminopropyl)carbodiiniide at a final concentration of 0.3 M 

The denvatized oligonucleotide was then separated from the other agents ar/J 
products using a standard technique for isolating oligonucleotides. 
5 As discussed above, the niRN.^\s to be enriched may he treated to eliminate the 3' OH 

groups which may be present thereon This may be accomplished by enzymatic ligation of 
sequences lacking a 3' OH, such as pCp, as described m Example 1. Alternatively, the 3' OH 
groups may be eliminated by alkaline hydrolysis as described in Example 8 below. 

10 EXAMPLES 

EUmination of 3' OH Groups of mRNA Usmg Alkaline Hydrolysis 
In a total volume of 100 ^il of 0 I N sodium hydroxide, 1.5 mRNA is incubated 
for 40 to 60 minutes at 4°C. The solution is neutralized with acetic acid and precipitated with 
ethanol. 

^ 5 Following the optional elimination of the 3' OH groups, the diol groups at the 5' ends 

of the mRNAs are oxidized as described below in Example 9, 

EXAMPLE 9 

Oxidation of Diols of mRNA 
20 Up to 1 OD unit of RNA was dissolved in 9 ^1 of buffer (0.1 M sodium acetate, pH 

6-7) or water and 3 \j\ of freshly prepared OT M sodium periodate solution The reaction 
was incubated for 1 h in the dark at 4°C or room temperature. Following the incubation, the 
reaction was stopped by adding 4 ul of 10% ethylene glycol. Thereafter the mixture was 
incubated at room temperature for 15 minutes. After ethanol precipitation, the product was 
2> resuspended :n at least 10 ^.1 of water or appropnate buffer and dialyzed against water 

Following oxidation of the diol groups at the 5' ends of the mRNAs, the denvatized 
oligonuc!e;.^tide was joined to the resulting aldehydes as described in Example 10 

30 



wo 99/06552 



PCT/IB9«/ni236 



EXAMPLE 10 

Ligature of Ai de h ydcs of mRNA t o D 1 1 i v a ii z t;d Oliy^onucieondes 
The oxidized mRNA was dissolved in an acidic medium such as 50 _ul of sodium 
acetate pH 4-6. Fifty (li of a solution of the denvaiized oligonucleotide were added in order 
5 TO obtain an mRNA;derivatized oligonucleotide ratio of 1 20. The mixture was reduced with 
a borohydnde and incubated for 2 h at BT^'C or overnight (14 h) at 10°C The mixture was 
then ethanol precipitated, resuspended in 10 or more of water or appropnate buffer and 
diaJyzed against distilled water. If desired, the resulting product may be analyzed using 
acrylamide gel electrophoresis, HPLC analysis, or other conventional techniques. 
10 Following the anachment of the derivatized oligonucleotide to the mRNWs, a reverse 

transcription reaction may be performed as described m Example 1 1 below 

EXAMPLE 1 1 

Reverse Transcnption of mRNAs Ligatured to Denvarized Qiigonucieotides 

1 5 /\n oligodeoxyribonucleotide was derivatized as follows Three OD units of an 

oligodeoxyribonucleotide of sequence 5'ATC.AAG.AATf CGCACGAGACCATTA3' (SEQ 
ID NO;3) having 5'-OH and 3'-P ends were dissolved in 70 pil of a 1 5 M 
hydroxybenzotnazole solution, pH 5 3, prepared in dimethylformamide/watcr (75:25) 
containing 2 \ig of Lethyl-3-(3-dimethylaminopropyl)carbodiimide. The mixture was 

20 incubated for 2 h 30 min at 22''C and then precipitated twice in LiClOo/acetone. The pellet 
was resuspended in 200 ^1 of 0.25 M hydrazine and incubated at S'^C from 3 to 14 h 
Following the hydrazine reaction, the truxture was precipitated twice in LiClOVacetone. 

The messenger RNAs to be reverse transcribed were extracted from blocks of 
placenta having sides of 2 cm which had been stored at -80°C The total RNA was extraaed 

2^ using conventional acidic phenol techniques Oligo-dT chromatography wa^ used to punry 
the mRNAs The integrity of the naRNAs was checked by Northern-blotting 

Tl;c diol groups on 7 j^ig of the placental mRN.^^ were oxidized as dc^cribed above in 
Kxampie o The derivatized oligonucleotide was joined to the [nRNAs as described in 
Example ! 0 above except that the precipitation step was replaced by an exclusion 

30 chroma. o'/,raphy step to remove derivatized oligodeoxATibonucleotides which were not joined 
to mRNAs Exclusion chromatography was pertbrmed as follows: 
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To. nd of-Ultrogel AcA34 (B,oSepra^^230151) ge!, a mix of agarose a,Md acrylaxnide. 
were equil.brated m 50 ml of. solufon of 10 mM Tns pH 8 0, ^00 ruM NaCl, 1 m.M EDTA, 
and 0 05% SDS, The nuvaure was allowed to sediment. I he supematarit was eliminated and 
the gel was resuspended in 50 rnJ of buffer Th>s procedure was repeated 2 or 3 times 

A glass bead (diameter 3 mm) was introduced into a 2 ml disposable p.pette (length 
25 cm) The p.pette was filled with the gel suspension until the height of the gel stabilized^at 
1 cm from the top of the pipene The column was then equilibrated with 20 ml of 
equilibration buffer (10 mM Tns HCI pH 7.4, 20 mM NaCl). 

Ten ^1 of the mRNA which had reacted with die derivatized oligonucleotide were 
nnxed in 39 ^1 of 10 mM urea and 2 of blue-glycerol buffer, which had been prepared by 
dissolving 5 mg of bromophenol blue in 60«/o glycerol (v/v). and passing the mixture through 
a 0.45 um diameter filter. 

The column was then loaded with the mRNAs coupled to the oligonucleotide. As 
soon as the sample had penetrated, equilibration buffer was added. Hundred ^1 fi-actions were 
then collected Derivatized oligonucleotide which had not been attached to mRNA appeared 
in fraction 16 and later fractions. Thus, fractions 3 to 15 were combined and precipitated 
with ethanol. 

To determine whether the derivatized oligonucleotide was actually linked to mRN/^ 
one tenth of the combined fractions were spotted twice on a nylon membrane and hybndized 
to a radioactive probe using conventional techniques. The ^¥ labeled probe used in these 
hybridizations was an oligodeoxyribonucleotide of sequence 

5'TA.ATGGTCTCGTGCGAATTCrrGAT3' (SEQ ID N0:4) anticomplementary to the 
derivatized oligonucleotide. A signal observed after autoradiography, indicated that the 
denvatized oligonucleotide had been truly joined to the mRNA. 

The remaining nine tenth of the mRNAs which had reaaed with the denvatized 
oligonucleotide was reverse transcnbed as follows. A reverse transcnption reaction was 
carrier; nut with reverse traiiscnptase followng the manufacturers instructions and 50 pmo! 
of nor.amers w.th random sequence as pnmers. 

To ensure that reverse transcnption had been earned out through the cap structure. 
30 two r.pes of e.xpenments were performed 
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In-the first approach, after ehmination of RNA of the cDNA R.NA heteroduplexes 
obtained from the reverse transcription reaction by ai. alkaline hydrolysis, a portion of the 
resulting single stranded cDNAs was spotted on a positively charged membrane and 
hybridized, using conventional methods, to a "P labeled probe having a sequence identical to 
that of the denvatized oligonucleotide. Control spots containing, 1 pmol, 100 finol, 50 finoi, 
10 finol and 1 finol of a control oligodeoxyribonucleotide of sequence identical to that of the 
denvatized oligonucleotide were included. The signal observed in the spots contamuig the 
cDNA indicated that approximately 15 finol of the derivatized oligonucleotide had been 
reverse transcribed. These results demonstrate that the reverse transcription can be 
performed through the cap and, in particular, that reverse transcriptase crosses the 5'-P-P-P. 
5' bond of the cap of eukaryotic messenger RNAs 

In the second type of experiment, the single stranded cDNAs obtained fi-om the above 
first strand synthesis were used as template for PCR reactions. Two types of reactions were 
canied out. First, specific amplification of the mRNAs for alpha globin, dehydrogenase. ppl5 
and elongation factor E4 were canied out using the foUowing pairs of 
ohgodeoxyribonucleotide primers. 

alpha-globin 

GLO-S: S'CCG ACA AGA CCA ACG TCA AGG CCG C3' (SEQ ID NO:5) 
GLO-As: 5'TCA CCA GCA GGC AGT GGC TTA GGA G 3' (SEQ ID N0:6) 

dehydrogenase 

3 DH-S: 5'AGT GAT TCC TGC TAC TTT GGA TGG C3' (SEQ ID NO T) 
3 DH-As: 5'GCT TGG TCT TGT TCT GGA GTT TAG A3' (SEQ ID NO:8) 

ppl5 

PP15-S 5 'TCC AGA ATG GGA G.AC AAG CCA ATT O' (SEQ ID N0;9) 
PPi v.\s: 5' AGG GAG GAG G.AA ACA GCG TGA GTC C3' (SEQ ED NO: 10) 

Elongarion factor E4 
EFA 1 -S S' ATG GGA .\AG GA.\ .VAG ACT CAT ATC .Aj' (SEQ ID NO: 1 1) 
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EFl A-.^ 5 AGC AGC AAC AAT CAG GAG AGC AC:A GV (SHQ ID NO 12) 

Second, non specific ainplifi cations were also earned out with the antisense 
oligodeox\Tibonucleotides of the pairs described above and wiUi a pnmer denved from the 
5 sequence of the denvatized oligodeo>:>Tibonucleotide 

(5'ATCAAGAATTCGCACGAGACCATTA3') (SEQ id NO: 13). 

One twentielii of the following RT-PCR product samples were run on a 1.5% 
agarose gel and stained with ethidium bromide 

Sample 1 : The products of a PGR reaction using the globin primers of SEQ ID NOs 
10 5 and 6 in the presence of cDNA. 

Sample 2: The products of a PGR reaction using the globin pnmers of SEQ ID NOs 
5 and 6 in the absence of added cDNA. 

Sample 3: The products of a PGR reaaion usmg the dehydrogenase primers of SEQ 
ID NOs 7 and 8 in the presence of cDNA, 
15 Sample 4: The products of a PGR reaction using the dehydrogenase primers of SEQ 

ID NOs 7 and 8 in the absence of added cDNA 

Sample 5: The products of a PGR reaction using the ppl5 pnmers of SEQ ID NOs 9 
and 1 0 in the presence of cDNA. 

Sample 6: The products of a PGR reaction using the ppl5 primers of SEQ ID NOs 9 
20 and 10 m the absence of added cDNA. 

Sample 7: The products of a PGR reaction using the ErF4 primers of SEQ ID NOs 
1 1 and 12 in the presence of added cDNA. 

Sample 8: The products of a PGR reaction usmg the EIF4 primers of SEQ ED NOs 
1 1 and 12 in the absence of added cDNA. 
25 A band of the size expected for the PGR product was observed only in samples 1,3, 

5 and 7, thus indicating; the presence of the cuuespnnding sequence m the cDNA population 

PGR reactions were also earned out with the antisense oligonucleotides of the ^lobm 
anc detiydrogenase primers (SEQ ED NOs 6 and S) and an oligonucleotide wliose sequence 
cor responds to that of the denvatized oligonucleotide. The presence of PGR products of the 
30 expected size in the samples equivalent to above samples 1 and 3 indicated that the 
denvatized oligonucleotide had been linked to mRNA 
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The above examples sumitianze the chemica! procedure fo, enriching mRNAs for 
those having intact 5' ends as illustrated ,n Fi.gure 1 Further detail regarduig the chcnuca] 
approaches for obtaining such mRNAs are disclosed in International Application No 
W096/34981, published November 7 1996, wh,ch >s incorporated herein by reference. 
Strategies based on the above chemical modifications to the 5' cap structure may be utilized 
to generate cDNAs selected to include the 5' ends of the mRNAs from which they derived 
In one version of such procedures, the 5' ends of the mRNAs are modified as described 
above Thereafter, a reverse transcription reaction is conducted to ex-tend a pnmer 
complementary to the 5' end of the mRNA Single stranded RN.As are eliminated to obtain a 
population of cDNA/mRNA heteroduplexes ,n vvh.ch the mRNA includes an intact 5' end. 
The resulting heteroduplexes may be captured on a solid phase coated with a molecule 
capable of interacting with the molecule used to denvatize the 5' end of the mRNA 
Thereafter, the strands of the heteroduplexes are separated to recover single stranded first 
cDNA strands which include the 5' end of the mRN^ Second strand cDNA synthesis may 
then proceed using conventional techniques. For example, the procedures disclosed in WO 
96/34981 or in Caminci. et al . Genomics 37:327-336, 1996, the disclosures of which are 
incorporated herein by reference, may be employed to select cDNAs which include the 
sequence derived fi-om the 5' end of the coding sequence of the mRNA. 

Following ligation of the oligonucleotide tag to the 5' cap of the mRN^ a reverse 
transcnption reaction is conducted to extend a primer complementary to the mRNA to the 5' 
end of the mRNA FoUowing elimination of the RNA component of the resulting 
heteroduplex using standard techniques, second strand cDNA synthesis is conducted with I 
primer complementary to the oligonucleotide tag 

2_ Enzvmatic Methods fhr nht^inin^ mRN.As havini; Intact 5' E nds 

Other techniques for selecting cDN.\s cxtendmg to the 5' end of the mRN A from 
wl.cf, .hey are dcnvcd are fully enzymatic Some veisions of these techniques are disclosed 
>n n..inias Milne Edwards J B. (Doctoral Thesis of Pans VT University, Le clonage des ADNc 
complets: difficultes et perspectives nouvelles. Appons pour I'etude de la regulation do 
l exprcssion de la tryptophane hydroxylase de rat, 20 Dec. 1993), EPO 625572 and Kato c/ 
a!. Cene 150:243-250, 1994. the disclosures of which are incorporated herem by reference. 
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Briefly, in such approaches, isolated mRNA is treated with alkaline phosphatase to 
remove the phosphate groups present on the 5' ends of uncapped mcomplete mRNAs 
Following this procedure, the cap present on fuW length mRN'As is enzymatically removed 
with a decapping enzyme such as T4 polynucleotide kinase or tobacco acid pyrophosphatase. 
An oligonucleotide, which may be either a DNA oligonucleotide or a DNA-RNA hybrid 
oligonucleotide having RNA at its 3' end, is then ligated to the phosphate present at the 5' 
end of the decapped mRNA using T4 RNA ligase. The oligonucleotide may include a 
restPxtion site to facilitate cloning of the cDNAs following their synthesis. Exainple 1 2 below 
descnbes one enzymatic method based on the doctoral thesis of Dumas 

EXAMPLE 12 

En zymatic Approach for Obtaining 5' F.ST.; 

Twenty micrograms of PolyA+ RNA were dephosphorylated using Calf Intestinal 
Phosphatase (Biolabs) After a phenol chloroform extraction, the cap structure of mRNA 
was hydrolysed using the Tobacco Acid Pyrophosphatase (purified as described by Shinshi et 
al , B,ochen,istry 15. 2185-2190, 1976) and a hemi 5'DNA/RNA-3- oligonucleotide having 
an unphosphoiylated 5' end, a stretch of adenosine ribophosphate at the 3' end, and an EcoRI 
site near the 5' end was ligated to the 5T ends of mRNA using the T4 RNA ligase (Biolabs). 
Oligonucleotides suitable for use in this procedure are preferably 30 to 50 bases in length 
Oligonucleotides having an unphosphoiylated 5' end may be synthesized by adding a 
fluorochrome at the 5' end. The inclusion of a stretch of adenosine ribophosphates at the 3' 
end of the oligonucleotide increases Ugation efiSciency. It will be appreciated that the 
oligonucleotide may contain cloning sites other than EcoRI. 

Following ligation of the oligonucleotide to the phosphate present at the 5' end of the 
decapped mRNA, first and second strand cDNA .sy^ithesis is carried out using conventional 
methods or those specified in EPO 625,572 and Kato et al. si^pra, and Dumas Milne 
Ed ward., supra, the disclosures of which are incorporated herein by reference The resulting 
cDNA may then be ligated into vectors such as those disclosed in Kato el al . ,i,pra or other 
nucleic acid vectors known to those skilled in the art using techniques such as those descnbed 
in Sambrook e, al.. Molecular Cloning: A Laboratory Manual 2d Ed , Cold Spnng Harbor 
LaDoratoi^' Press, 1989, the disclosure of which ,s incoiporated herein by reference 
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U. Obtention and Chnraclerization of the 5' ESTs of the Present Invention 

The 5' ESTs of the present invention were obtained using the aforeniendoned 
cheniical and enzymatic approaches for enriching mRNAs for those having intact 5' ends as 
decnbed below. 

1. Obtention of 5' ESTS Using mRNAs with Intact 5^ Ends 

First, mRNAs were prepared as described m Example 13 below 

EXAMPLE 13 

Preparation of mRNA With Intact 5^ Ends 

Total human RNAs or polyA* RNAs derived from 29 different tissues were 
respectively purchased from LABIMO and CLONTECH and used to generate 44 cDNA 
libraries as follows The purchased RNA had been isolated from ceUs or tissues using acid 
guanidium thiocyanate-phenol-chlorofonm extraction (Chomczyniski and Sacchi, Analytical 
Biochemistry 162:156-159, 1987). PolyA* RNA was isolated from total RNA (LABIMO) 
by two passes of oHgo dT chromatography, as described by Aviv and Leder, Proa. Natl 
Acad Sci. USA 69:1408-1412, 1972 in order to eHminate ribosomaJ RNA. 

The quality and the integrity of the polyA+ RNAs were checked. Northern blots 
hybridized with a globin probe were used to confirm that the mRNAs were not degraded. 
Contamination of the polyA' mRNAs by ribosomal sequences was checked using Northern 
blots and a probe derived from the sequence of the 28S rRNA. Preparations of mRNAs with 
less than 5% of rRNAs were used in library construction. To avoid constructing libraries 
with RNAs contaminated by exogenous sequences (prokaryotic or fungaJ), the presence of 
bacterial 16S ribosomal sequences or of two highly expressed fungal mRNAs was examined 
using PGR. 

Following preparation of the mRNAs, the above described chemical and/'or the 
enzv-matic procedures for ennching mRNAs for thoses having intact 5' ends were employed 
obtain 5' ESTs from vanous tissues In both approaches^ an oligonucleotide tag was 
attached to the 5' ends of the mRNAs. The oligonucleotide tag had an EcoRI site therein to 
facilitate later cloning procedures. To facilitate the processing of single stranded and double 
stranded cDNA obtained in the construction of the librairies, the same nucleotidic sequence 
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was used to design the ligated ohgonacleotide m both chemical and enzv^at.c approaches. 
Nevertheless, m the chemical procedure, the tag used was an oligodeoxy^nbonucleotide which 
was iinked to the cap of the mRN^A whereas m the enz>Tnatic bgation, the tag was a cb.menc 
hemi 5>DNAW^.^3' oUgonucleotide which was ligated to the 5' end of decapped mRNA as 
described in example 12. 

Following attachment of the oUgonucleotide tag to the mRNA by either the chemical 
or enzymatic methods, the integrity of the mRNA was examined by performing a Northern 
blot with 200 to 500 ng of mRNA using a probe complementa:^ to the oligonucleotide tag 
before performing the first strand synthesis as described in example 14 

EXAMPLE 14 

cDNA Synthes i? U si ng mRN A Temp lmp. Raving Int;int V FnHc 
for the mRNAs jomed to oligonucleotide tags using both the chemical and enzymatic 
methods, first strand cDNA synthesis was performed using the Superscript H (Gibco BRL) or 
the Rnase H Minus M-MLV (Promega) reverse transcriptase with random nonan.ers as 
primers. In order to protect internal EcoRI sites m the cDNA fi-om digestion at later steps in 
the procedure, methylated dCTP was used for first strand synthesis. After removal of RNA 
by an alkaline hydrolysis, the first strand of cDNA was precipitated using isopropanol in order 
to eliminate residual primers. 

For both the chemical and the enzymatic methods, the second strand of the cDNA 
was synthesized with a Klenow fi-agment using a primer corresponding to the 5' end of the 
ligated oligonucleotide described in Example 12. Preferably, the primer is 20-25 bases in 
length. Methylated dCTP was also used for second strand synthesis in order to protect 
internal EcoRI sites in the cDNA from digestion during the cloning process. 

FoUowing cDNA synthesis, the cDNAs were cloned into pBIueScript as descnbed in 
Example 1 5 below 

EXAMPLE 15 

Cloning of cDNAsdmved fi-om mRN A with im^^r.t S' enHs into BlueScrip t 
FoUowing second strand si^thesis, the ends of the cDNA were blunted v^th T4 DNA 
polymerase (B.olabs) and the cDNA was digested with EcoRI Since methylated dCTP was 
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used dunng cDNA synthesis, the EcoRI site present m the tag was the only hemi-niethyiatcd 
site, hence the only site susceptible to EcoRI digestion. The cDNA was then size fractionated 
using exclusion chromatography {Ac\ Biosepra) and fractions corresponding to cDNAs of 
more than 150 bp were pooled and ethanol precipitated The cDNA was directonally cloned 
into the Smal and EcoRI ends of the phagenud pBIueScript vector (Stratagene) The ligation 
mixture was electroporated into bactena and propagated under appropriate antibiotic 
selection. 

Clones containing the oligonucleotide tag attached were then selected as described in 
Example 16 below 



EXAMPLE 16 

Selection of Clones Having t he Oligonucleotide Tag Attached Thereto 
The plasmid DNAs containing 5' EST libraries made as described above were 
punfied (Qiagen). A positive selection of the tagged clones was performed as follows. 
Briefly, in this selection procedure, the plasmid DNA was converted to single stranded DNA 
using gene H endonuclease of the phage Fl m combination with an exonuclease (Chang et al.^ 
Gene 127:95-8, 1993) such as exonuclease m or T7 gene 6 exonuclease. The resulting 
single stranded DNA was then purified using paramagnetic beads as described by Fry et ai^ 
Biotechniques^ 13: 124-131. 1992. In this procedure, the single stranded DNA was 
hybndized with a biotinylated oligonucleotide having a sequence corresponding to the 3' end 
of the oligonucleotide described in Example 13. Preferably, the primer has a length of 20-25 
bases. Clones including a sequence complementary to the biotinylated oligonucleotide were 
captured by incubation with streptavidin coated magnetic beads followed by magnetic 
selection After capture of the positive clones, the plasmid DNA was released from the 
25 magnetic beads and converted into double stranded DNA using a DNA polymerase such as 
the ThermoSequenase ubtamed from Amersham Phaiinacia Biotech Ahernatively, 
protocoies such as the one described in the Gene Trapper kit available from Gibco BRL may 
be used. The double stranded DNA was then electroporated into bactena The percentage ot^ 
positive clones having the 5' tag oligonucleotide was estimated to t>pically rank beUveen 90 
30 and 98% using dot blot analysis 
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Follo\\ing electroporation, the libraries were ordered in o84-iTiicrotiter plates CMTP). 
A copy of the MTP was stored for future needs. Then the iibranes were transferred into 96 
IVITP and sequenced as described below. 

5 EXAMPLE 17 

Sequencing of Inserts in Selected Clones 
Plasmid inserts were first amplified by PGR on PE 9600 thermocyclers (Perkin-Elmer, 
Applied Biosystems Division, Foster City, CA), using standard SETA-A and SETA-B 
primers (Genset S A), AmpliTaqGold (Perkin-Elmer), dNTPs (Boehringer), buffer and cycling 
10 conditions as recommended by the Perkin-Elmer Corporation. 

PGR products were then sequenced using automatic ABI Prism 377 sequencers 
(Perkin Ehner). Sequencing reactions were performed using PE 9600 thenmocyclers with 
standard dye-primer chemistry and ThermoSequenase (Amersham Pharmacia Biotech). The 
primers used were either T7 or 21 Ml 3 (available from Genset SA) as appropriate. The 
1 5 primers were labeled with the JOE, FAM, ROX and TAMRA dyes. The dNTPs and ddNTPs 
used in the sequencing reactions were purchased from Boehringer Sequencing buffer, 
reagent concentrations and cycling conditions were as recommended by Amersham. 

Following the sequencing reaction, the samples were precipitated with ethanol, 
resuspended in formamide loading buffer, and loaded on a standard 4% acrylamide gel. 
20 Electrophoresis was performed for 2.5 hours at 3000V on an ABI 377 sequencer, and 
the sequence data were collected and analyzed using the ABI Prism DNA Sequencing 
Analysis Software, version 2.1.2. 

2. Computer analysis of the Obtained 5* ESTs: Construction of NetGene and SignalTag 
25 databases 

The sequence data from the 44 cDNA libraries made as described above were 
transferred to a proprietary database, where quality control and validation steps were 
performed. A proprietary base-caller, working using a Unix system, automatically flagged 
suspect peaks, taking into account the shape of the peaks, the inter-peak resolution, and the 
30 noise level. The proprietary base-caller also performed an automatic trimming. Any stretch 
of 25 or fewer bases having more than 4 suspect peaks was considered unreliable and was 
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discarded - Sequences corresponding to cloning vecttu or lii^ation oligonucieotides were 
automatically removed from the EST sequences. However, ihe resulting FST sequences may 
contain I to 5 bases belonging to the above mentioned sequences at their 5' end If needed, 
these can easily be removed on a case to case basis. 

Following sequencing as described above, the sequences of the 5' ESTs were entered 
in NetGene'^^^ a proprietary database called for storage and manipulation as described below. 
It will be appreciated by those skilled in the art that the data could be stored and manipulated 
on any medium which can be read and accessed by a computer Computer readable media 
include magnetically, optically, or electronically readable media. For example, the computer 
readable media may be a hard disc, a floppy disc, a magnetic tape, CD-ROM, RAM, or ROM 
as well as other types of other media known to those skilled in the art 

In addition, the sequence data may be stored and manipulated in a variety of data 
processor programs in a diversity of formats. For instance, the sequence data may be stored 
as text in a word processing file, such as Microsoft WORD or WORDPERFECT or as an 
ASCn file in a variety of database programs familiar to those of skill in the art, such as DB2, 
SYBASE, or ORACLE, 

The computer readable media on which the sequence information is stored may be in 
a personal computer, a network, a server or other computer systems known to those skilled in 
the art The computer or other system preferably includes the storage media described above, 
and a processor for accessing and manipulating the sequence data Once the sequence data 
has been stored, it may be manipulated and searched to locate those stored sequences which 
contain a desired nucleic acid sequence or which encode a protein having a particular 
functional domain. For example, the stored sequence infomiation may be compared to other 
known sequences to identify homologies, motifs implicated in biological flinction, or 
structural motifs. 

Programs which may be used to search or compare the stored sequences include the 
MacPattem (EMBL), BLAST, and BLAST2 program senes (NCBI), basic local alignment 
search tool programs for nucleotide ("BLASTN) and peptide (BLASTX) comparisons 
(Altschul et al J. Mol. Bioi 215: 403, 1990) and FASTA (Pearson and Lipman. Proc, Nail 
Acad ScL USA 85; 2444, 1988), The BLAST programs then extend the alignmen:s on the 
basis of defined match and mismatch criteria. 
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Motifs which may be detected using the above programs and those described in 
Example 28 Include sequences encoding leucine zippers, helix-tum helix motifs, glycosylation 
sites, ubiquitination sites, alpha helices, and beta sheets, signal sequences encoding signal 
peptides which direct the secretion of the encoded proteins, sequences implicated m 
5 transcription regulation such as homeoboxes, acidic stretches, enzymatic active sites, 
substrate binding sites, and enzymatic cleavage sites. 

Before searching the cDNAs in the NetGene™ database for sequence motifs of 
mterest, cDN.^ derived from mRNAs which were not of interest were identified and 
eliminated fi-om Rirdier consideration as described in Example 18 below. 

10 

EXAMPLE 18 

Elimination of Undesired Sequences from Further Consideration 
5' ESTs in the NetGene"^ database which were derived from undesired sequences 
such as transfer RNAs, ribosomal RNAs, mitochondrial RNAs, prokaryotic RNAs, fungal 
15 RNAs, Alu sequences, LI sequences, or repeat sequences were identified using the FAST A 
and BLASTN programs with the parameters listed in Table L 

To eliminate 5' ESTs encoding tRNAs from further consideration, the 5' EST 
sequences were compared to the sequences of 1190 known tRNAs obtained from EMBL 
release 38, of which 100 were human. The comparison was performed using FASTA on 
20 both strands of the 5' ESTs. Sequences having more than 80% homology over more than 60 
nucleotides were identified as tRNA. Of the 144,341 sequences screened, 26 were identified 
as tRNAs and eliminated from flirther consideration. 

To eliminate 5' ESTs encoding rRNAs from fiarther consideration, the 5' EST 
sequences were compared to the sequences of 2497 known rRNAs obtained from EMBL 
25 release 38, of which 73 were human, The comparison was performed using BLASTN on 
both strands of the 5' ESTs with the parameter S-108 Sequences having more than 80% 
homology over stretches longer than 40 nucleotides were identified as rRNAs. Of the 
144,341 sequences screened, 3 J 12 were identified as rRN.^ and eliminated from further 
consideration. 

^'^ '^o eliminate 5' ESTs encoding mtRNAs from tliaher consideration, the 5' EST 

sequences were compared to the sequences of the avo known mitochondnai genomes for 
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which the entire genomic sequences are available and all sequences transcnbed from these 
nrutochondrial genomes including tRNAs, rRN/\s, and mRNAs for a toial of 38 sequences 
The comparison was performed using BLASTN on both strands of the 5' ESTs with the 
parameter S^IOS. Sequences having more than 80% homology over stretches longer than 40 
5 nucleotides were identified as mtRNAs Of the 144,341 sequences screened, 6,110 were 
identified as mtRNAs and elirrunated ft-om fiarther consideration. 

Sequences which might have resulted firom exogenous contaminants were eliminated 
fi-om fijrther consideration by comparing the 5' EST sequences to release 46 of the EMBL 
bacterial and fungal divisions using BLASTN with the parameter S=144 All sequences 

10 having more than 90% homology over at least 40 nucleotides were identified as exogenous 
contaminants. Of the 42 cDNA libraries exanuned, the average percentages of prokaryotic 
and fiingal sequences contained therem were 0 2% and 0.5% respectively. Among these 
sequences, only one could be identified as a sequence specific to fiangi The others were 
either ftingal or prokaryotic sequences having homologies with vertebrate sequences or 

1 5 including repeat sequences which had not been masked during the electronic comparison. 

In addition, the 5' ESTs were compared to 6093 AJu sequences and 1115 LI 
sequences to mask 5' ESTs containing such repeat sequences. 5' ESTs including THE and 
MER repeats, SSTR sequences or satellite, micro-satellite, or telomeric repeats were also 
eUminated fi-om fiorther consideration. On average, 1 1 . 5% of the sequences in the libraries 

20 contained repeat sequences. Of this 11.5%, 7% contained Alu repeats, 3 3% contained LI 
repeats and the remaining 1.2% were derived from the other screened t>pes of repetitive 
sequences. These percentages are consistent with those found in cDNA libraries prepared by 
other groups. For example, the cDNA libraries of Adams et al. contained between 0% and 
7.4% Alu repeats depending on the source of the RNA which was used to prepare the cDNA 

25 library (Adams etui. Nature 377. 174, 1996). 

The sequences of those 5' ESTs remaining after the elimination of undesirable 
sequences were compared with the sequences of icnown human mRN to determine the 
accuracy of the sequencing procedures descnbcd above. 

30 
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EXAMPLE 19 

Measurement of Sequencing Ac cura cy bv Companson to Knou- n SequeTtre^ 

To further detennine the accuracy of the sequencing procedure descnbed above, the 
sequences of 5' ESTs derived from knowTi sequences were identified and compared to the 
onginal known sequences. First, a FASTA analysis with overhangs shorter than 5 bp on both 
ends was conducted on the 5' ESTs to identify those matching an entry in the public human 
mRNA database. The 6655 5' ESTs which matched a known human mRNA were then 
realigned with their cognate mRNA and dv^namic programming was used to include 
substitutions, insertions, and deletions in the list of "errors" which would be recognized. 
Errors occurring in the last 10 bases of the 5' EST sequences were ignored to avoid the 
inclusion of spurious cloning sites in the analysis of sequencing accuracy. 

This analysis revealed that the sequences incorporated in the NetGene^'^ database had 
an accuracy of more than 99.5%. 

To determine the eflBciency with which the above selection procedures select cDNAs 
which include the 5' ends of their corresponding mRNAs, the following analysis was 
performed. 



EXAMPLE 20 

Determination of Efficiency of 5' EST Selection 
To determine the efficiency at which the above selection procedures isolated 5' ESTs 
which included sequences close to the 5' end of the mRNAs from which they derived, the 
sequences of the ends of the 5' ESTs derived from the elongation factor I subunit a and 
ferritin heavy chain genes were compared to the known cDNA sequences of these genes. 
Since the transcription start sites of both genes are well characterized, they may be used to 
detennine the percentage of denved 5' ESTs which mcluded the authentic transcnption start 
sites. 

For both genes, more than 95% of the obtained 5' ESTs actuaily included sequences 
close to oi upstream of the 5' end of the corresponding mRNAs 

To extend the analysis of the rehability of the procedures fur isolatmg 5' ESTs from 
ESTs m the NetGene^^^ database, a similar analysis was conducted usin^^ a database 
composed of human mRNA sequences extracted from GenBajL< database release 97 for 
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comparison The 5' ends of more than 85% of 5' ESTs derived from niRNAs mcluded in the 
UeneBank database were located dose to the V ends of the knov.-n sequence As some of 
the mRNA sequences available in the GenBank database are deduced from genomic 
sequences, a 5' end matching ^vith these sequences will be counted as an internal match 
5 Thus, the method used here underestimates the yield of ESTs including the authentic 5' ends 
of their corresponding mRNAs. 

The EST libraries made above included multiple 5' ESTs derived from the same 
mRNA The sequences of such 5' ESTs were compared to one another and the longest 5' 
1 0 ESTs for each mRNA were identified. Overlapping cDNAs were assembled into continuous 
sequences (contigs). The resulting continuous sequences were then compared to public 
databases to gauge their simUarity to known sequences, as described in Example 2 1 below 



15 



20 



EXAMPLE 21 

Clustering of the 5' ESTs and Tal culation of Nnveltv Indices for cDNA I.ihrarip>; 

For each sequenced EST Ubrary, the sequences were clustered by the 5' end. Each 
sequence in the library was compared to the others with BLASTN2 (direct strand, parameters 
S=107). ESTs with High Scoring Segment Pairs (HSPs) at least 25 bp long, having 95% 
identical bases and beginnmg closer than 10 bp from each EST 5' end were grouped. The 
longest sequence found in the cluster was used as representative of the group. A global 
clustering between libraries was then performed leading to the definition of super-contigs. 

To assess the yield of new sequences within the EST libraries, a novelty rate (NR) 
was defined as: NR= 100 X (Number of new unique sequences found in the Ubraiy/TotaJ 
number of sequences from the library). Typically, novelty rating ranged between 10% and 
41% depending on the tissue from which the EST Hbrary was obtained For most of the 
libraries, the random sequencing of 5' EST libraries was pursued until the novelty rate 
reached 20%. 



Following characterization as described above, the coliection of 5' ESTs in 
30 NctCiene^v .^^^^^^^ -^^^^^^^ ^^^^^ ^^^^ ^^^^^ ^.^^ sequences as 

described in Example 22 below. 



25 
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EXAMPLE 22 

Identification of Poten tial Signal Sequences in 5' ES'Vs 
The 5' ESTs in the NetGene"^*^* database were screened to identify those ha\ing an 
uninterrupted open reading frame (ORF) longer than 45 nucleotides beginning with an ATG 
5 codon and e?ctending to the end of the EST. Approximately half of the cDNA sequences in 
NetGene™ contained such an ORF The ORFs of these 5' ESTs were then searched to 
identify potential signal motifs using slight modifications of the procedures disclosed in Von 
Heijne, Nucleic Acids Res. 14:4683-4690, 1986, the disclosure of which is incorporated 
herein by reference Those 5' EST sequences encoding a stretch of at least 15 amino acid 
10 long with a score of at least 3 .5 in the Von Heijne signal peptide identification matrix were 
considered to possess a signal sequence. Those 5' ESTs which matched a known human 
mRNA or EST sequence and had a 5' end more than 20 nucleotides dov,Tistream of the 
known 5' end were excluded fi-om further analysis. The remaining cDNAs having signal 
sequences therein were mcluded in a database called SignalTag™. 

15 

To confirm the accuracy of the above method for identifying signal sequences, the 
analysis of Example 23 was performed 

EXAMPLE 23 

20 Confirmation of Accuracy of Identification of Potential Signal Sequenc es i n 5' ESTs 

The accuracy of the above procedure for identifying signal sequences encoding signal 
peptides was evaluated by applying the method to the 43 amino acids located at the N 
terminus of all human SwissProt proteins The computed Von Heijne score for each protein 
was compared with the known characterization of the protein as being a secreted protein or a 

2^ non-secreted protein. In this manner, the number of non-secreted proteins having a score 
higher than 3.5 (false positives) and the number of secreted proteins having a score lower 
than J 5 (false negatives) could be calculated. 

Using the results of the above anaJysiii, the probability tha^ a peptide encoded by the 
5' region of the mRNA is in fact a genuine signal peptide based on its Von Heijne's score was 

30 calculated based on either the assumption that 10% of human proteins are secreted or the 
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assumption that 20% of humcin proletns arc secreted. The results ot^this analysis arc shown 
in rigurc 2 and in Table IV 

Using the above method of idcnlifiauion of secretory proteins. 5' IZS Ts of the 
following polypeptides known to be secreted were obtained: human glucagon, ganinia 
5 interferon induced monokine precursor, secreted cyclopiiilln-iikc protein, human pleiotropin, 
and human biotinidasc precursor Thus, the above method successfully identified those 5' 
CSTs which encode a signal peptide 

To confirm that the signal peptide encoded by the 5' ESTs actually functions as a 
10 signal peptide, the signal sequences from the 5' ESTs may be cloned into a vector designed 
for the identification of signal peptides Such vectors are designed to confer the ability to 
grow in selective medium only to host cells containing a vector with an operably linked signal 
sequence. For example, to confirm tliat a 5' EST encodes a genuine signal peptide, the signal 
sequence of the 5' EST may be inserted upstream and in fi-ame with a non-secreted form of 
15 the yeast invertasc gene in signal peptide selection vectors such as those described in U.S. 

Patent No. 5,536,637, the disclosure of which is incorporated herein by reference. Growth of 
host cells containing signal sequence selection vectors with the correctly inserted 5' EST 
signal sequence confirms that the 5' EST encodes a genuine signal peptide. 

Alternatively, the presence of a signal peptide may be confirmed by cloning the 
20 extended cDNAs obtained using the ESTs into expression vectors such as pXTl (as 
described below in example 30), or by constructing promoter-signal sequence-reporter gene 
vectors which encode fusion proteins between the signal peptide and an assayable reporter 
protein. After introduction of these vectors into a suitable host cell, such as COS cells or 
NIH 3T3 cells, the growth medium may be harvested and analyzed for the presence of the 
25 secreted protein. The medium from these cells is compared to the medium from control cells 
containing vectors lacking the signal sequence or extended cDNA insert to identify vectors 
which encode a functional signal peptide or an authentic secreted protein 

Those 5' ESTs which encoded a signal peptide, as determined by the method of 
Example 22 above, were fijrthcr grouped into four categories based on their homology to 
30 knovvTi sequences as described in Example 24 below. 



SUBSTITUTE SHEET (RULE 26) 
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EXAMPLE 24 

Catcuorization of 5' ESTs Eiicodiii y^ a Simia i Peptide 
Those 5' CSTs having a sequence not matching any known vcrtcbralc bequeiicc nor 
any publicly available EST sequence were designated "new." Of ihc sequences in the 
SignalTag^'^ database, 947 oftiie 5' ESTs having a Von Meijne's score ofat least 3.5 fell into 
tills category 

Those 5' ESTs having a sequence not matching any vertebrate sequence but matching 
a publicly known EST were designated "EST-ext'\ provided tiiat the known EST sequence 
was extended by at least 40 nucleotides in the 5' direction. Of the sequences in the 
SignalTag'^^^ database, 150 of the 5' ESTs having a Von Heijne's score ofat least 3.5 fell into 
this category. 

Those ESTs not matciiing any vertebrate sequence but matching a publicly known 
EST without extending the knov/n EST by at least 40 nucleotides in the 5' direction were 
designated "EST." Of the sequences in the SignalTag'*^ database, 599 of the 5' ESTs having 
a Von Heijne's score ofat least 3,5 fell into this category 

Those 5' ESTs matciiing a human niRNA sequence but extending the known 
sequence by at least 40 nucleotides in the 5' direction were designated "VERT-ext," Of the 
sequences in the SignalTag*^ database, 23 of the 5' ESTs having a Von Heijne's score ofat 
least 3 5 fell into this category. Included in this category was a 5' EST which extended the 
knowTi sequence of the human translocase mRNA by more than 200 bases in the 5' direction. 
A 5' EST which extended the sequence of a human tumor suppressor gene in the 5' direction 
was also identified. 

Table V shows the distribution of 5' ESTs in each category and the number of 5' 
ESTs in each category having a given minimum von Heijne's score. 

3. Evaluation of Spatial and Temporal Expression of mRNAs Corrcspondina to the 
5'ESTs or Extended cDNAs 

Each of the 5' ESTs was also categorized based on the tissue from which its 
corresponding mRNA was obtained, as described below in Example 25. 
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EXAMPLE 25 

Categ.Qn7.a tion of Expression Patterns 
Tabic VI shows the distribulioii of 5' ESTs in cacii of tlie above defined category 
with respect to the tissue from whicli the 5 'ESTs of the coriesponding mRNA were obtained 
Tabic II provides the sequence identification numbers of 5' EST sequences derived 
frotn brain, the categories in which tlicse sequences fall, and the von Heijne's score of t!ic 
signal peptides whicli they encode. The 5' EST sequences and the amino acid sequences they 
encode are provided in the appended sequence listings. Table III provides the sequence ID 
numbers of the 5' ESTs and the sequences of the signal peptides which they encode The 
sequences of the 5' ESTs and the polypeptides they encode are provided in the sequence 
listing appended hereto. 

The sequences of DNA SEQ ID NOs: 38-270 can readily be screened for any errors 
therein and any sequence ambiguities can be resolved by resequencing a fragment containing 
such errors or amibiguities on both strands. Such fragments may be obtained from the 
plasmids stored in the inventors' laboratory or can be isolated using the techniques described 
herein. Resolution of any such ambiguities or errors may be facilitated by using primers 
which hybridize to sequences located close to the ambiguous or erroneous sequences. For 
example, the primers may hybridize to sequences within 50-75 bases of the amibiguity or 
error. Upon resolution of an error or ambiguity, the corresponding corrections can be made 
in the protein sequences encoded by the DNA containing the error or amibiguity. 

In addition to categorizing the 5' ESTs with respect to their tissue of origin, the 
spatial and temporal expression patterns of the mRNAs corresponding to the 5' ESTs, as well 
as their expression levels, may be determined as described in Example 26 below. 
Characterization of the spatial and temporal expression patterns and expression levels of these 
mRNAs is usefijl for constructing expression vectors capable of producing a desired level of 
gene product in a desired spatial or temporal manner, as will be discussed in more detail 
below. 

Funhermore, 5' ESTs whose corresponding mRNAs are associated with disease 
states may also be identified. For example, a particular disease may result from the lack of 
expression, over expression, or under expression of an mRNA corresponding to a 5' EST 
By comparing mRNA expression patterns and quantities in samples taken from healthy 
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mdiv>dua]5 with those from individuals suffering frcm a panicuiar disease, 5" ESTs 
responsible for the disease may be identified 

It v.i]l be appreciated that the results of the above characterization procedures for 5' 
ESTs also apply to extended cDNAs (obtainable as described below) wh^ch contain 
sequences adjacent to the 5' ESTs. It vAll also be appreciated that if desired, characterization 
may be delayed until extended cDNA. have been obtained rather than characterizing the 
ESTs themselves, 

EXAMPLE 26 

Evaluation of Fypr ession Levek and Patterns oFmRNAs 
Correspond ing to 5' ESTs or Exten d ed cDNAs 
Expression levels and patterns of mRNAs corresponding to 5' ESTs or extended 
cDNAs (obtainable as described below in example 27) may be analyzed by solution 
hybridization with long probes as described in International Patent Application No. WO 
97/05277, the entire contents of which are hereby incorporated by reference. Briefly, a 5' 
EST, extended cDNA, or fragment thereof corresponding to the gene encoding the mRNA to 
be characterized is inserted at a cloning site immediately downstream of a bacteriophage (T3, 
T7 or SP6) RNA polymerase promoter to produce antisense RNA. Preferably, the 5' EST or 
extended cDNA has 100 or more nucleotides. The plasmid .s linearized and transcribed in the 
presence of ribonucleotides comprising modified ribonucleotides (i.e. biotin-UTP and DIG- 
UTP). An excess of this doubly labeled RNA is hybridized in solution with mRNA isolated 
from cells or tissues of interest. The hybridizations are performed under standard stringent 
conditions (40-50°C for 16 hours in an 80% formamide, 0 4 M NaCI buffer, pH 7-8) The 
unhybridized probe is removed by digestion ^^^th nbonucleases specific for single-stranded 
RNA [re. RNases CL3, Tl, Phy M, U2 or A) The presence of the biotin-UTP modification 
enables capture of the hybrid on a microtitration plate coated vv.th streptavidin The presence 
of the DIG modification enables the hvtnd to be detectcc and quantified by EI, IS A using an 
anti-DIG antibody coupled to alkaline phosphatase 

The 5' ESTs. extended cDN.As, or fragments tiiereof may also be tagged with 
nucleotide sequences for the serial analysis of gene expression (SAGE) as disclosed m UK 
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Patent Apphcadon No. 2 305 241 A, the entire contents of which are incorporated by 
reference. In tiiis method, cDNAs are prepared from a cell, tissue, organi.sm or other source 
of nucleic acid for which gene expression patterns must be determined. The resulting cDNAs 
are separated into t^^'o pools. The cDNAs in each pool are cleaved vMth a first restnction 
endonuclease, called an anchoring enzyme, having a recognition site which is likely to be 
present at least once in most cDNAs. The fragments which contain the 5' or 3' most region 
of the cleaved cDNA are isolated by binding to a capture medium such as streptavidin coated 
beads. A first oUgonucleotide linker having a first sequence for hybridization of an 
amplification pnmer and an internal restnction site for a so-called tagging endonuclease is 
ligated to the digested cDNAs in the first pool. Digestion with the second endonuclease 
produces short tag fragments from the cDNAs. 

A second oUgonucleotide having a second sequence for hybridization of an 
amplification primer and an internal restriction site is ligated to the digested cDNAs in the 
second pool. The cDNA fragments in the second pool are also digested with the tagging 
endonuclease to generate short tag fragments derived from the cDNAs in the second pool. 
The tags resulting from digestion of the first and second pools with the anchoring enzyme and 
the tagging endonuclease are ligated to one another to produce so-called ditags. In some 
embodiments, the ditags are concatamerized to produce ligation products containing from 2 
to 200 ditags. The tag sequences are then determined and compared to the sequences of the 
5' ESTs or extended cDNAs to determine which 5' ESTs or extended cDNAs are expressed 
in the ceU, tissue, organism, or other source of nucleic acids from which the tags were 
derived. In this way, the expression pattern of the 5' ESTs or extended cDNAs in the cell, 
tissue, organism, or other source of nucleic acids is obtained 

Quantitative analysis of gene expression may also be performed using arrays. As used 
herein, the term array means a one dimensional, two dimensional, or multidimensional 
arrangement of tiill length cDNAs U.e. extended cDNAs which include the coding sequence 
for the signal peptide, the coding .sequence for the mature protein, and a stop codon), 
extended cDNAs. 5' ESTs or fragments thereof of sufficient length to permit specific 
detection of gene expression. Preferably, the fragments are at least 15 nucleotides in length 
More preferably, the fragments are at least 100 nucleotide long. More preferably, the 
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fragments arc nnorc than 100 nucleotide, m length. In some en.bodiments, the fragments may 
be more than 500 nucleotide long. 

For example, quantitative analysis of gene expression may be performed with full 
length cDN.\s as defined below, extended cDNAs, 5' ESTs, or fV^gments thereof in a 
complementary DNA microarray as described by Schena al. (Science 270:467-470, 1995; 
Froc. NatL Acad ScL aSA. 93:10614-10619, 1996) Full length cDNAs. extended cDNAs, 
5' ESTs or fragments thereof are amplified by PGR and arrayed from 96-well microtiter 
plates onto silyiated microscope slides using high-speed robotics Printed arrays are 
incubated m a humid chamber to allow rehydration of the array elements and rinsed, once in 
0-2% SDS for 1 min, twice in water for 1 min and once for 5 min in sodium borohydride 
solution. The arrays are submerged in water for 2 min at 95^C, transferred into 0.2% SDS 
for 1 min, rinsed twice with water, air dried and stored in the dark at 25°C. 

Cell or tissue mRNA is isolated or commercially obtained and probes are prepared by 
a single round of reverse transcription. Probes are hybndized to 1 cm^ microarrays under a 
15 14 X 14 mm glass coversUp for 6-12 hours at 60°C. Arrays are washed for 5 min at 25°C in 
low stringency wash buffer (1 x SSC/0.2% SDS), then for 10 min. at room temperature in 
high stringency wash buffer (0. 1 x SSC/0.2% SDS) Arrays are scanned in 0. 1 x SSC using a 
fluorescence laser scanning device fitted with a custom filter set. Accurate differential 
expression measurements are obtained by taking the average of the ratios of two independent 
20 hybridizations. 

Quantitative analysis of the expression of genes may also be performed with fijll 
length cDNAs, extended cDNAs, 5' ESTs, or fragments thereof in complementary DNA 
arrays as described by Pietu et aL. {Genome Research 6:492-503, 1996). The fiili length 
cDNAs. extended cDNAs, 5' ESTs or fi^gments thereof are PCR amplified and spotted on 
2:> membranes. Then, mRNAs originating from vanous tissues or cells are labeled wnth 
radioactive nucleotides. After hybndization and washing m controlled conditions, the 
hybridized mRN.^s are detected by phospho-imagiiiL^ ui autoradiography Duplicate 
experiments are performed and a quantitative analysis of differentially expressed mRNAs is 
then performed. 

Alternatively, expression analysis of the 5' ESTs or extended cDNAs can be done 
through high density- nucleotide arrays as described by Lockhart ei aL (Nature Biotechnology 
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14: 1675-1680, 1996) and Sosnowsk>' £?/ a/. {Proc, Natl. Acad Sci 94:1119-1123, 1997). 
Oligonucleotides of 15-50 nucleotides corresponding to sequences of the 5' ESTs or 
extended cDNAs are synthesized directly on the chip (Lockhart et aL,^ supra) or synthesized 
and then addressed to the chip (Sosnowsky et ai, supra). Preferably, the oligonucleotides 
are about 20 nucleotides in length. 

cDNA probes labeled with an appropriate compound, such as biotin, digoxigemn or 
fluorescent dye, are synthesized from the appropriate mRNA population and then randomly 
fragmented to an average size of 50 to 100 nucleotides The said probes are then hybridized 
to the chip. After washing as described in Lockhart et al, supra and application of different 
electric fields (Sonowsky et a/, supra\ the dyes or labeling compounds are detected and 
quantified. Duplicate hybridizations are performed. Comparative analysis of the intensity of 
the signal originating fi-om cDNA probes on the same target oligonucleotide in different 
cDNA samples indicates a differential expression of the mRNA corresponding to the 5' EST 
or extended cDNA fi-om which the oligonucleotide sequence has been designed. 

in. Use of 5' ESTs to Clone Extended cDNAs and to Clone the Corresponding 
Genomic DNAs 

Once 5' ESTs which include the 5' end of the corresponding mRNAs have been 
selected using the procedures described above, they can be utilized to isolate extended 
cDNAs which contain sequences adjacent to the 5' ESTs. The extended cDNAs may include 
the entire coding sequence of the protein encoded by the corresponding mRNA, including the 
authentic translation start site, the signal sequence, and the sequence encoding the mature 
protein remaining after cleavage of the signal peptide. Such extended cDNAs are referred to 
herein as "fliU length cDNAs." Alternatively, the e>ctended cDNAs may include only the 
sequence encoding the mature protein remaining after cleavage nf the signal peptide, or only 
the sequence encoding the signal peptide. 

Example 27 below descnbes a general met/iud fur obtainjng extended cDN.A^ using 
5' EST5 Example 28 below provides expenment;^! results, using the method explained in 
example 27, describing several extended cDNAs includmg the entire coding sequence and 
authentic 5' end of the corresponding mRNA for several secreted proteins 
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The methods ofExcunplcs 27, 28, and 29 can also be used to obtain extended cDNAs 
which encode less than tiie entire coding sequence of the secreted proteins encoded by the 
genes corresponding to the 5^ ESTs. In some embodiments, the extended cDNAs isolated 
using these methods encode at least 10 amino acids of one of liic proteins encoded by the 
5 sequences of SEQ ID NOs: 38-270. \n tlinlicr embodiments, the extended cDNAs encode 
at least 20 amino acids oflhe proteins encoded by the sequences of SEQ ID NOs; 38-270, in 
further embodiments, the extended cDNAs encode at least 30 amino amino acids of the 
sequences of SEQ ID NOs: 38-270. In a preferred embodiment, the extended cDNAs 
encode a full length protein sequence, wliich includes the protein coding sequences of SEQ 
10 ID NOs; 38-270. 



EXAMPLE 27 

genera] Method for Uginq 5' E$Tg to Clone and Sequence cDNAs which Include f h^. FnrirP 
Coding Region and the Authentic 5^ End of the Conrespondine mRNA 
The following general method has been used to quickly and cmciently isolate 
extended cDNAs having the authentic 5' ends of their corresponding mRNAs as well as the 
full protein coding sequence and including sequence adjacent to the sequences of the 5' ESTs 
used to obtain them. This method may be applied lo obtain extended cDNAs for any 5' EST 
in the NetGene™ database, including those 5' ESTs encoding polypeptides belonging to 
secreted proteins. The method is summarized in figure 3. 

1. Obtention of Extended cDNAs 
a) First strand synthesis 

The method takes advantage of the known 5' sequence of the mRNA. A reverse 
transcription reaction is conducted on purified mRNA with a poly l4dT primer containing a 
49 nucleotide sequence at its 5' end allowing ih^^ addition of a known sequence at the end of 
the cDNA which corresponds to the 3' end of the mRNA For example, the primer may have 
the following sequence; S'-ATC GTT GAG ACT CGT ACC AGC AGA GTC ACG AGA 
GAG ACT ACA CGG TAC TGG TTT TTT TTT TTT TTVN -3' (SEQ ID NO; 14). Those 
skilled in the art will appreciate that other sequences may also be added to the poly dT 
sequence and used to prime the first strand synthesis. Using this primer and a reverse 
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transcriptase such as the Superscript H (Gibco BRL) or Rnase H Minus M-MLV (Promega) 
enz>Tne, a reverse transcript anchored at the 3' polyA site of the RNAs is generated. 

After removal of the mRNA hybndized to the first cDNA strand by alkaline 
hydrolysis, the products of the alkaline hydrolysis and the residual poly dT pnmer are 
eUminated with an exclusion column such as an AcA34 (Biosepra) matrix as explained m 
Example 1 1 . 

b) Second strand synthesis 

A pair of nested primers on each end is designed based on the known 5' sequence 
from the 5' EST and the known 3' end added by the poly dT primer used in the first strand 
syiithesis. Softwares used to design primers are either based on GC content and melting 
temperatures of oligonucleotides, such as OSP (Illier and Green, PGR Meth. Appi 1:124- 
128, 1991), or based on the octamer frequency disparity method (Griffais et ai. Nucleic 
Acids Res. 19: 3887-3891, 1991) such as PC-Rare 

(http://bioinformatics.weizmann,ac.il/software/PC-Rare/doc/manueI.htmI). 

Preferably, the nested primers at the 5' end are separated from one another by four to 
nine bases The 5' primer sequences may be seleaed to have melting temperatures and 
specificities suitable for use in PCR. 

Preferably, the nested primers at the 3' end are separated from one another by four to 
nine bases. For example, the nested 3' primers may have the foUowing sequences: (5'- CCA 
GCA GAG TCA CGA GAG AGA CTA CAC GG o'(SEQ ID N0:15), and 5'- CAC GAG 
AGA GAC TAC ACG GTA CTG G -3' (SEQ ID NO: 16). These primers were selected 
because they have melting temperatures and specificities compatible with their use in PCR, 
However, those skilled in the ait will appreciate that other sequences may also be used as 
primers 

The first PCR run of 25 cycles is performed using the Advantage Tth Polymerase 
Mix (Clontech) and the outer pnmer from each of the nested pairs. A second 20 cycle 
PCR using the same enzyme and the inner pnmer from each of the nested pairs \s then 
penormed on 1/2500 of the first PCR product Thereafter, the primers and nucleotides 
are removed. 
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2. Seq uencing of Full Length Extended cDNAs or Fragments T hereo f 

Due to the lack of position constraints on the design of 5' nested primers 
compatible for PGR use using tiie OSP soflwarc, amplicons of two types are obtained, 
Prefcrabiy, the second 5' primer is located upstream of the translation initiation codon 
5 thus yielding a nested PGR product containing the whole coding sequence. Such a full 
length extended cDNA undergoes a direct cloning procedure ns described in section a. 
Mowever. in some cases, the second 5* primer is located downstream of the translation 
initiation codon, thereby yielding a PGR product containing only part of the ORF, Such 
incomplete PGR products are submitted to a modified procedure described in section b. 
1 0 a) Nested PGR products confaining complete ORFs 

When the resulting nested PGR product contains the complete coding sequence, as 
predicted from the 5'EST sequence, it is cloned in an appropriate vector such as pED6dpc2, 
as described in section 3. 

b) Nested PGR products cotitainifig uicompiete OIU\s 

15 When the amplicon does not contain the complete coding sequence, intermediate 

steps are necessary to obtain both the complete coding sequence and a PGR product 
containing the full coding sequence. The complete coding sequence can be assembled 
from several partial sequences determined directly from different PGR products as 
described in the following section 

20 Once the full coding sequence has been completely determined, new primers 

compatible for PGR use are designed to obtain amplicons containing the whole coding 
region. However, in such cases, 3' primers compatible for PGR use are located inside the 
3' UTR of the corresponding mRNA, thus yielding amplicons which lack part of this 
region, i.e. the polyA tract and sometimes the polyadenylation signal, as illustrated in 

25 figure 3. Such full length extended cDNAs are then cloned into an appropriate vector as 
described in section 3. 

c) Sequencing extended cDNAs 

Sequencing of extended cDNAs is performed using a Die Terminator approach 
with the AmpliTaq DNA polymerase FS kit available from Perkin Elmer 
30 In order to sequence PGR fragments, primer walking is performed using software 

such as OSP to choose primers and automated computer software such as ASMG (Sutton el 
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aL, Genome Science Technoi \ 9-19. 199S) to constmct contigs of waliang sequences 
including the initiAl 5* tag usin^ riunimum overlaps of 32 nucleotides. Preferably, primei 
walking is performed until the sequences of full length cDNAs are obtained 

Completion of the sequencing of a given extended cDNA fragment is assessed as 
5 follows. Since sequences located after a polyA tract are difficult to determine precisely in the 
case of undoned products, sequencing and pnmer walking processes for PGR products are 
interrupted when a polyA tract is identified in extended cDN As obtained as descnbed in case 
b. The sequence length is compared to the si^e of the nested PGR product obtained as 
descnbed above. Due to the limited accuracy of the determination of the PGR product size 

10 by gel electrophoresis, a sequence is considered complete if the size of the obtained sequence 
is at least 70 % the size of the first nested PGR product. If the length of the sequence 
determined from the computer analysis is not at least 70% of the length of the nested PGR 
product, these PGR products are cloned and the sequence of the insertion is determined. 
When Northern blot data are available, the size of the mRNA detected for a given PGR 

1 5 product is used to finaUy assess that the sequence is complete. Sequences which do not fulfill 
the above criteria are discarded and will undergo a new isolation procedure. 

Sequence data of all extended cDNAs are then transferred to a proprietary 
database, where quality controls and validation steps are carried out as described in 
example 15. 



20 



3. Cloning of Full Length Extended cDNAs 

The PGR product containing the fiill coding sequence is then cloned in an appropriate 
vector. For example, the extended cDNAs can be cloned into the expression vector 
pED6dpc2 (DiscoverEase, Genetics Institute, Cambridge, MA) as follows. pED6dpc2 
25 vector DNA is prepared with blunt ends by performing an EcoRI digestion followed by a fii! 
in reaction. The blunt ended vector is dephosphoryiated. After removal of PGR primers and 
ethanol precipitation, the PGR product containing the full coding sequence or the extended 
cDNA obtained as descnbed above is phosphoryiated with a kinase subsequently removed by 
phenol-Sevag extraction and precipitation The double stranded extended cDNA is then 
ligated to the vector and the resulting ex-pression plasmid introduced into appropriate host 
cells. 
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Siece the PCR products obtained as described above are biunt ended molecules that 
can be cloned in either direction, the orientation of several clones for each PCR product is 
determined Then, 4 to iO clones are ordered in microtiter plates and subjected to a PCR 
reaction using a first pnmer located in the vector close to the cloning site and a second pnmer 
5 located in the portion of the extended cDNA corresponding to the 3' end of the mRNA. This 
second primer may be the antisense primer used m anchored PCR in the case of direct cloning 
(case a) or the antisense primer located inside the 3'UTR in the case of indirect cloning (case 
b). Clones in which the start codon of the extended cDNA is operably linked to the promoter 
in the vector so as to permit expression of the protein encoded by the extended cDNA are 

10 conserved and sequenced. In addition to the ends of cDNA inserts, approximately 50 bp of 
vector DNA on each side of the cDNA insert are aiso sequenced. 

The cloned PCR products are then entirely sequenced according to the 
aforementioned procedure. In this case, contigation of long fragments is then performed 
on walking sequences that have already contigated for uncloned PCR products during 

15 primer walking. Sequencing of cloned amplicons is complete when the resulting contigs 
include the whole codmg region as well as overlapping sequences with vector DNA on 
both ends. 



4. Computer analysis of Full Length Extended cDNA 
2^ Sequences of all full length extended cDNAs are then submitted to fiirther analysis as 

described below. Before searching the extended full length cDNAs for sequences of interest, 

extended cDNAs which are not of interest (vector RNAs, transfer RNAs, ribosomal RNAs, 

mitochondrial RNAs, prokaryotic RNAs and flingal RNAs) are discarded using methods 

essentially similar to those described for 5'ESTs in Example 18, 
25 a) Identification of structural features 

Structural features, e g. polyAtail and polyadenylation signal, of the sequences of full 

length extended cDNAb arc subsequently determined as follows. 

A polyA tail is defined as a homopol>T7ienc stretch of at least 1 1 A with at most one 

alternative base within it The polyA tail seaich is restncted to the last 100 nt of the sequence 
30 and limited to stretches of 11 consecutive As because sequencmg reactions are often not 
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readable alter such a polyA stretch. Stretches having more than 90% homologv' over 8 
nucleotides are identified as polyA tails using DLAST2N. 

To search for a polyadenylation signal, the polyA tail is clipped from the hjll- 
length sequence. The 50 bp preceding the polyA tail are first searched for the canonic 
5 polyadenylation AAUAAA signal and, if the canonic signal is not detected, for the 
alternative AUUAAA signal (Sheets e( aL. Nuc. Adds Res 18: 5799-5805, 1990) If 
neither of these consensus polyadenylation signals is found, the canonic motif is searched 
again allowing one mismatch to account for possible sequencing errors. More than 85 % 
of identified polyadenylation signals of either type actually ends 10 to 30 bp from the 
10 polyA tail. Alternative AUUAAA signals represents approximately 15 % of the total 
number of identified polyadenylation signals. 

b) Identification of functional features 

Functional features, e.g. ORFs and signal sequences, of the sequences of full length 

extended cDNAs were subsequently determined as follows. 
15 The 3 upper strand fi-ames of e>rtended cDNAs are searched for ORPs defined as the 

maximum length fi-agments beginning with a translation intiation codon and ending with a 

stop codon. ORFs encoding at least 20 amino acids are preferred. 

Each found ORF is then scanned for the presence of a signal peptide in the first 

50 amino-acids or, where appropriate, within shorter regions dowm to 20 amino acids or 
20 less in the ORF, using the matrix method of von Heijne (Mvc. Acids Res. 14: 4683-4690, 

1986), the disclosure of which is incorporated herein by reference as described m 

Example 22. 

c) Homology to either nucleotidic or proteic sequences 

Categorization of full-length sequences may be achieved using procedures essentially 
25 similar to those described for 5'ESTs m Example 21 

Extended cDNAs prepared as descnhed above may be subsequently engirieert;d to 
obtain nucleic acids which include desired ponions of the extended cDNA using conventional 
techniques such as subcloning, PGR, or in vitro oligonucleotide synthesis For example, 
30 nucleic acids which include only the full coding sequences {i.e. the sequences encoding the 
signal peptide and the mature protein remaining after the signal peptide is cleaved off) may be 
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obtained using techniques known to those skilled m the art. Mematively, conventional 
techniques may be applied to obtain nucleic acids which contain only the coding sequences 
for the mature protein remaining after the signal peptide is cleaved off or nucleic acids which 
contain only the coding sequences for the signal peptides 
5 Similarly, nucleic acids containing any other desired portion of the coding sequences 

for the secreted protein may be obtained. For example, the nucleic acid may contain at least 
10 consecutive bases of an extended cDNA such as one of the extended cDNAs described 
below In another embodiment, the nucleic acid may contain at least 15 consecutive bases of 
an extended cDNA such as one of the extended cDNAs described below. Alternatively, the 

10 nucleic acid may contain at least 20 consecutive bases of an extended cDNA such as one of 
the extended cDNAs described below. In another embodiment, the nucleic acid may contain 
at least 25 consecutive bases of an extended cDNA such as one of the extended cDNAs 
described below. In yet another embodiment, the nucleic acid may contain at least 40 
consecutive bases of an extended cDNA such as one of the extended cDNAs described 

1 5 below. 

Once an extended cDNA has been obtained, it can be sequenced to determine the 
amino acid sequence it encodes. Once the encoded amino acid sequence has been 
determined, one can create and identify any of the many conceivable cDNAs that will encode 
that protein by simply using the degeneracy of the genetic code. For example, allelic variants 
20 or other homologous nucleic acids can be identified as described below. Alternatively, 
nucleic acids encoding the desired amino acid sequence can be synthesized in vitro. 

In a preferred embodiment, the coding sequence may be selected using the known 
codon or codon pair preferences for the host organism in which the cDNA is to be expressed. 

The extended cDNAs derived from the 5' ESTS of the present invention were 
25 obtained as described in Example 28 below 

EX.\MPLE 28 

Characterization of cloned extended cDNAs obtained using 5^ ESTs 
The procedure described in Example 27 above was used to obtain the extended 
30 cDNAs derived from the 5' ESTs of the present invention m a variety of tissues. The 
following list provides a few examples of thus obtained extended cDNAs. 
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Using this approach, the full length cDNA of SEQ ID NO 17 (.ntemai idenUtication 
number 48-19-3-GI-FLl) wa. obtained Th.s cDNA fails into the ''EST-cxt" category- 
descnbed above and encodes the signal peptide MKKVIXLITAILAVAVG (SEQ ID NO. 
18) having a von Heijnc score of 8.2. 

The fuU length cDNA of SEQ ID NO: 19 (mtemal identification number 58-34.2-E7- 
FL2) was also obtained using this procedure. This cDNA falls into the "EST-exf category, 
descnbed above and encodes the signal peptide MWWTQQGLSFLPSALVTWTSA (SEQ ID 
NO: 20) having a von Heijne score of 5 5 

Another full length cDNA obtained using the procedure described above has the 
sequence of SEQ ID N0:21 (internal identification number 51-27-1-E8-FL1). This cDNA, 
falls into the "EST-ext" category described above and encodes the signal peptide 

M\T.TTLPSANSANSPVNMPTTGPNSLSYASS.^SPCLT (SEQ ID NO:22) having a 
von Heijne score of 5.9. 

The above procedure was also used to obtam a full length cDNA having the sequence 
of SEQ ID NO:23 (internal identification number 76^-I-G5-FLl) This cDNAfalls into the 
"EST-ext" category described above and encodes the signal peptide ILSTVTALTTAXA 
(SEQ ID NO:24) having a von Heijne score of 5.5. 

The fiiU length cDNA of SEQ ID NO:25 (internal identification number 5 1-3-3 -B 10- 
FL3) was also obtained using this procedure This cDNA falls into the "new" category- 
described above and encodes a signal peptide LVLTLCTLPLAVA (SEQ ID NO:26) having 
a von Heijne score of 1 0. 1 . 

The fiiU length cDNA of SEQ ID NO:27 (internal identification number 58-35-2-FlO- 
FL2) was also obtained using this procedure This cDNA falls into the "new" category 
described above and encodes a signal peptide LWLLFFLVTAIHA (SEQ ID NO:28) having 
25 a von Heijne score of 10.7 

Bactcnai clone.s containing piasniids containing the full length cDNAs descnbed 
above are presently stored in the mver.tors laboratunes under the internal identification 
numbers provided above The insen.s m,.y be recovered fi-om the stored matenals by .growing 
an ^iquot of the appropnate baaenal clone in the appropnate medium The plasmid DN.A 
30 can then be isolated using plasmid isolation procedures familiar to those skilled in the an such 
as alkaline iysis minipreps or large scale a;kal:ne lysis plasmid isolation procedures. If desired 
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the piasmid DNA may be ftmher ennched by centrifugation on a cesium cWoride gradient^ 
size exclusion chromaiography, or ainon exchange chromatography The plasmid DNA 
obtained using these procedures may then be manipulated using standard cloning techniques 
familiar to those skJlied in the art. Alternatively, a PGR can be done with pnmers designed at 
both ends of the cDNA insertion. The PGR product which corresponds to the cDNA can 
then be manipulated using standard cloning techniques familiar to those skilled in the art 

The polypeptides encoded by the extended cDNAs may be screened for the presence 
of known structural or functional motifs or for the presence of signatures, small amino acid 
sequences which are well conserved amongst the members of a protein family. The 
conserved regions have been used to denve consensus pattenis or matnces mcluded in the 
PROSITE data bank, in particular in the file prosite.dat (Release 13 0 of November 1995, 
located at http://expasy.hcuge.ch/sprot/prosite html. Prosite_convert and prosire_scan 
programs (http://ulrec3.uniI.ch/flpserveur/prosite_scan) may be used to find signatures on the 
extended cDNAs. 

For each pattern obtained with the prosite_convert program from the prosite dat file, 
the accuracy of the detection on a new protein sequence may be assessed by evaluating the 
frequency of irrelevant hits on the populanon of human secreted proteins included in the data 
bank SWISSPROT. The ratio between the number of hits on shuffled proteins (with a 
window size of 20 amino acids) and the number of hits on native (unshuffled) proteins may be 
used as an index. Every pattern for which the ratio is greater than 20% (one hit on shuffled 
proteins for 5 hits on native proteins) may be skipped during the search with prosite scan. 
The program used to shufQe protein sequences (db_shuffled) and the program used to 
determine the statistics for each pattern in the protein data banks (prosite_statistics) are 
available on the flp site http ://ulrec3 unil ch/fr pserveur/prosite scan . 

In addition to PGR based riiethods i^br obtaining extended cDN/\s, iiaditionai 
hybridization based methods may also be employed These methods may aJso be used to 
obtain the genomic DNAs which encode the mRNAs from which the 5' ESI s were denved, 
mRNAs corresponding to the extended cDNAs, or nucleic acids which are homologous to 
extended cDNAs or 5' ESTs. Example 29 t)e]ow provides examples of such methods 
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EXAMPLE 29 

Methods f or Obtaining cDNAs which include the Entire Cudin^ Rc^on and the Authentu- 

5 'End of the Corresponding mRNA 
A full length cDNA library can be made using the strategies described in Examples 
13, 14, 15, and 16 above by replacing the random nonamer used in Example 14 with an oligo- 
dT primer. Eor instance, the oligonucleotide of SEQ ID NO: 14 may be used. 

Alternatively, a cDNA library or genomic DNA library may be obtained from a 
commercial source or made using techniques familiar to those skiUed m the an. Such cDNA 
or genomic DNA librairies may be used to isolate extended cDNAs obtained from 5' EST or 
nucleic acids homologous to extended cDNAs or 5' EST as foUows. The cDNA library or 
genomic DNA library is hybridized to a detectable probe comprising at least 10 consecutive 
nucleotides from the 5' EST or extended cDNA using conventional techniques. Preferably, 
the probe comprises at least 12, 15, or 17 consecutive nucleotides from the 5' EST or 
extended cDNA More preferably, the probe comprises at least 20 to 30 consecutive 
nucleotides from the 5' EST or extended cDNA. In some embodiments, the probe comprises 
more than 30 nucleotides from the 5' EST or extended cDNA, 

Techniques for identifying cDNA clones in a cDNA library which hybridize to a given 
probe sequence are disclosed in Sambrook et ai^ Moleadar Cloning: A Laboratory Manual 
2d Ed., Cold Spring Harbor Laborator>^ Press, 1989, the disclosure of which is incorporated 
20 herein by reference. The same techniques may be used to isolate genomic DNAs 

Briefly, cDNA or genomic DNA clones which hybridize to the detectable probe are 
identified and isolated for further manipulation as follows. A probe comprising at least 10 
consecutive nucleotides from the 5' EST or extended cDNA is labeled with a detectable label 
such as a radioisotope or a fluorescent molecule. Preferably, the probe comprises at least 1 2, 
25 15, or 17 consecutive nucleotides from the 3' EST or extended cDNA More preferably, the 
probe comprises 20 to 30 consecutive nucleotides from the 5^ EST or extended cDNA In 
some embodiments, the probe compnses more than 30 nucleotides from the 5' EST or 
extended cDNA 

Techniques for labeling the probe are well known and include phosphorylation with 
30 polynucleotide kinase, nick translation, in vitro transcription, and non radioactive techniques. 
The cDNAs or genomic DNAs m the library are transferred to a nitrocellulose or nylon filter 
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and denatured. After blocking of non specific sites, the filter is incubated with the labeled 
probe for an amount of time sufficient to allow binding of the probe to cDN/Vs or genomic 
DNAs containing a sequence capable of hybndizing thereto 

By var>ang the stringency of the hybridization conditions used to identify 
5 extended cDNAs or genomic DNAs which hybridize to the detectable probe, extended 
cDNAS having different levels of homology to the probe can be identified and isolated as 
described below 

1. Identification of Extended cDNA or n^nnmir cDNA Seq uence s Having a Hig h 
1^ Degree of Homology to the Labeled Prob e 

To identify extended cDNAs or genomic DNAs having a high degree of homology to 
the probe sequence, the melting temperature of the probe may be calculated usmg the 
following formulas: 

For probes between 14 and 70 nucleotides in length the melting temperature (Tm) is 
15 calculated using the formula: Tm=81 .5+16.6(log [Na+])+0.41 (fraction G+C)-(600/K) where 
N is the length of the probe. 

If the hybridization is carried out in a solution containing formamide, the melting 
temperature may be calculated using the equation Tm-81.5+16.6(log [Na+])-K).41 (fraction 
G^C)-(0.63% formamide)-(600/N) where N is the length of the probe. 

Prehybridization may be carried out in 6X SSC, 5X Denhardt's reagent, 0.5% SDS, 
100 ng denatured fragmented salmon sperm DNA or 6X SSC, 5X Denhardt's reagent, 0,5% 
SDS, 100 ^ig denatured fragmented salmon sperm DNA, 50% formamide. The formulas for 
SSC and Denhardt's solutions are listed in Sambrook et a!., supra. 

Hybridization is conducted by adding the detectable probe to the prehybridization 
25 solutions listed above. Where the probe comprises double stranded DNA, it is denatured 
before addition to the hybridization solution. The filter is contacted vAih the hybridization 
solution for a sufhcient period of time to allow the probe to hybridize to extended cDNAs or 
genomic DNAs containmg sequences complementary thereto or homologous thereto. For 
probes over 200 nucleotides in length, the hybridization may be earned out at 15-25X below 
30 the Tm. For shorter probes, such as oligonucleotide probes, the hybridizadon may be 
conducted at 15-25°C below the Tm Preferably, for hybridizations m 6X SSC, the 
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hybridization is conducted at approximateiy 68=C Preferably, for hybndtzations in 50% 
furinamide containing solutions, the hybndization is conducted at approxjmately 42X. 

All of the foregoing hybndizations would be considered to be under "stnngenf' 
conditions. 

Follo^v-lng hybridization, the filter Is washed in 2X SSC, 0.1% SDS at room 
temperature for 15 minutes. The filter is then washed with O.IX SSC, 0.5% SDS at room 
temperature for 30 minutes to 1 hour Thereafter, the solution is washed at the hybndization 
temperature Ln OTX SSC, 0.5% SDS. A final wash is conducted in O.IX SSC at room 
temperature. 

Extended cDNAs, nucleic acids homologous to extended cDNAs or 5' ESTs, or 
genomic DNAs which have hybridized to the probe are identified by autoradiography or 
other conventional techniques. 

2. Qbtention of Extended cDNA or Genomi c cDNA Sequences Having Lower Dep ret^^ 
1 5 of Homology to the Labeled Prnhe 

The above procedure may be modified to identify extended cDNAs, nucleic acids 
homologous to extended cDNAs, or genomic DNAs having decreasing levels of homology to 
the probe sequence. For example, to obtain extended cDNAs, nucleic acids homologous to 
extended cDNAs, or genomic DNAs of decreasing homology to the detectable probe, less 
stringent conditions may be used For example, the hybridization temperature may be 
decreased in increments of 5'C from 68°C to 42°C in a hybridization buffer having a sodium 
concentration of approximately IM Following hybridization, the filter may be washed with 
2X SSC, 0.5% SDS at the temperature of hybridization These conditions are considered to 
be "moderate" conditions above 50=C and "low" conditions below 50°C. 
25 .Mtematively, the hybndization may be earned out in buffers, such as 6X SSC, 

containing formamide at a temperature of In this case, the concentration of formamide 

in the hybridiziition buffer may be reduced in 5% increments from 50% to 0% to identify 
clones having decreasing levels orhomolog>- to the probe Following hybridization, the filter 
may be washed wth 6X SSC, 0 5% SDS at 50°C. These conditions are considered to be 
30 "moderate" conditions above 25% rormamide and "low" conditions below 25% formamide 
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Ewended cDNAs, nucleic acids homologous to extended cDNAs, or genomic 
DNAs which have hybndized to the probe are identified by autoradiography 

l^DeLe rmination of the Dearie o fHom oloay Between the Oht.ined Extended rONAc 
and the Labeled Probe 

If it is desired to obtain nucleic acids homologous to extended cDNAs, such as allelic 
vanants thereof or nucleic acids encoding proteins related to the proteins encoded by the 
extended cDNAs. the level of homology between the hybridized nucleic acid and the 
extended cDNA or 5' EST used as the probe may be further determined using BLAST7N; 
parameters may be adapted depending on the sequence length and degree of homology 
studied. To determine the level of homology between the hybridized nucleic acid and the 
extended cDNA or 5'EST from which the probe was denved. the nucleotide sequences of the 
hybridized nucleic acid and the extended cDNA or 5'EST from which the probe was derived 
are compared. For example, using the above methods, nucleic acids having at least 95% 
nucleic acid homology to the extended cDNA or 5'EST from which the probe was derived 
may be obtained and identified. Similarly, by using progressively less stringent hybndization 
conditions one can obtain and identify nucleic acids having at least 90%, at least 85%, at least 
80% or at least 75% homology to the extended cDNA or 5'EST from which the probe was 
derived. 

To determine whether a clone encodes a protein having a given amount of homology 
to the protein encoded by the extended cDNA or 5' EST, the amino acid sequence encoded 
by the extended cDNA or 5' EST is compared to the amino acid sequence encoded by the 
hybridizing nucleic acid. Homology is determined to exist when an amino acid sequence in 
the extended cDNA or 5' EST is closely related to an amino acid sequence in the hybridizing 
nucleic acid. A sequence is closely related when it is identical to that of the extended cDNA 
or 5' EST or when it contains one or more amino acid substitutions therein m which ammo 
acids having similar charactenstics have been substituted for one another Using the above 
methods and algorithms such as FASTA with parameters depending on the sequence length 
and degree of homology studied, one can obtain nucleic acids encoding proteins having at 
least 95%, at least 90%, at least 85%, at least 80% or at least 75% homology to the proteins 
encoded by the extended cDN.A or 5'EST from which the probe was derived 
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In addition to the above descnbed method., othtr protocols are available to obtain 
extended cDNM using 5' ESTs as outUned in the foHnwing paragraphs 

Extended cDNAs may be prepared by obtaining mRNA from the tissue, cell, or 
organism of interest using mRNA preparation procedures utilizing polyA selection 
procedures or other techniques known to those skilled in the an. A first primer capable of 
hybridizing to the polyA tail of the mRNA is hybndized to the mRNA and a reverse 
transcription reaction is performed to generate a first cDNA strand. 

The first cDNA strand is hybridized to a second primer containing at least 10 
consecutive nucleotides of the sequences of SEQ ID NOs 38-270 Preferably, the pnmer 
comprises at least 12, 15. or 17 consecutive nucleotides from the sequences of SEQ ID NOs 
38-270. More preferably, the primer comprises 20 to 30 consecutive nucleotides from the 
sequences of SEQ ID NOs 38-270. In some embodiments, the primer comprises more than 
30 nucleotides from the sequences of SEQ ID NOs 38-270. If it is desired to obtain extended 
cDNAs containing the fiiU protein coding sequence, including the authentic translation 
initiation site, the second primer used contains sequences located upstream of the translation 
initiation site. The second primer is extended to generate a second cDNA strand 
complementary to the first cDNA strand. Altennatively. RT-PCR may be performed as 
described above using primers from both ends of the cDNA to be obtained. 

Extended cDNAs containing 5' fragments of the mRNA may be prepared by 
hybridizing an mRNA comprising the sequence of the 5'EST for which an extended cDNA is 
desired with a primer comprising at least 10 consecudve nucleotides of the sequences 
complementary to the 5'EST and reverse transcribing the hybridized primer to make a first 
cDNA strand from the mRNAs. Preferably, the primer comprises at least 12, 15. or 17 
consecutive nucleotides from the 5'EST. More preferably, the primer comprises 20 to 30 
consecutive nucleotides from the 5'EST. 

'Ihereafter, a second cDNA strand complementary to Uie first cDNA .strand is 
synthesized The second cDN A .strand may be made by hybridizing a pnmer complementary 
to sequences m the first cDNA strand to the first cDNA strand and extending the pnmer to 
generate the second cDN.A strand 

The double stranded extended cDNAs made using the methods descnbed above are 
isolated and cloned. The exiended cDNAi may be cloned into vectors such as plasmids or 
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viral vectors capable of replicating m an appropnate host ceil. For example, the host cell may 
be a bacterial, mammalian, avian, or insect cell 

Techniques for isolating mRNA, reverse transcnbing a primer hybridized to mRNA 
to generate a first cDNA strand, extending a pnmer to make a second cDNA strand 
complementary to the first cDNA strand, isolating the double stranded cDNA and cloning the 
double stranded cDNA are weU known to those skilled in the art and are descnbed Currem 
Protocols in Molecular Biology^ John Wiley and Sons, Inc. 1997 and Sambrook et al.. 
Molecular Clerking: A Laboratory Manual, Second Edition, Cold Spnng Harbor Uboratory- 
Press, 1989, the entire disclosures of which are incorporated herein by reference. 

.Mtematively, procedures such as the one described in Example 29 may be used for 
obtaining &11 length cDNAs or extended cDNAs. In this approach, full length or extended 
cDNAs are prepared from mRNA and cloned into double sti^ded phagemids as foUows. 
The cDNA libra,^ in the double stranded phagemids ,s then rendered single stranded by 
treatment with an endonuclease. such as the Gene H product of the phage Fl. and an 
exonuclease (Chang et al, Gene 127:95-8, 1993). A biot.nylated oligonucleotide comprising 
the sequence of a 5' EST, or a fragment containing at least 10 nucleotides thereof, is 
hybndized to the single stranded phagemids. Preferably, the fi^gment comprises at least 12. 
15. or 17 consecutive nucleotides from the 5' EST. More preferably, the fragment comprises 
20-30 consecutive nucleotides from the 5' EST. In some procedures, the fragment may 
comprise more than 30 consecutive nucleotides from the 5' EST. 

Hybrids between the biotinylated oligonucleotide and phagemids having inserts 
contaimng the 5' EST sequence are isolated by incubating the hybrids with streptavidin 
coated paramagnetic beads and retrieving the beads with a magnet (Fry et al., Biotechrticp.es, 
13: 124-131, 1992). Therafler, the resulting phagemids containing the 5' EST sequence are 
released from the beads and converted mto double stranded DNA using a primer specific for 
the 5' EST sequence. Alternatively, protocoles such as the Gene Trapper kit (Gibco BRL) 
may be used The resulting double stranded DNA is transformed into bactcna. Extended 
cDNAs containing the 5' FS T sequence are identified by colony PGR or colony hybndizafon 

Using any of the above descnbed methods m section m, a plurality' of extended 
cDNAs comammg fixll length protein coding sequences or sequences encoding only the 
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inatuie protein remaining after the signal peptide is cleaved off may be provided as cDNA 
libraries for subsequent ev^uation of the encoded proteins or use in diagnostic assays as 
described below. 

IV. Expression of Proteins Encoded by Extended cDNAs Isolated Using 5' ESTs 

Extended cDNAs containing the full protein coding sequences of their corresponding 
mRNAs or portions thereof, such as cDNAs encoding the mature protein, may be used to 
express the encoded secreted proteins or portions thereof as described in Example 30 below 
If desired, the extended cDNAs may contain the sequences encoding the signal peptide to 
facilitate secretion of the expressed protein. It will be appreciated that a plurality of extended 
cDNAs containing the tuU protein coding sequences or portions thereof may be 
simultaneously cloned into expression vectors to create an expression Hbrar^^ for analysis of 
the encoded proteins as described below. 

EXAMPLE 30 

Expressi on of the Proteins Encoded bv the Genes Corresp onding 
to 5^ESTS or Portions Thereof 

To express the proteins encoded by the genes corresponding to 5' ESTs (or portions 
thereof), full length cDNAs containing the entire protein coding region or extended cDNAs 
containing sequences adjacent to the 5' ESTs (or portions thereof) are obtained as described 
in Examples 27-29 and cloned into a suitable expression vector. If desired, the nucleic acids 
may contain the sequences encoding the signal peptide to facilitate secretion of the expressed 
protein. The nucleic acids inserted into the expression vectors may also contain sequences 
upstream of the sequences encoding the signal peptide, such as sequences which regulate 
expression levels or sequences which confer tissue specific expression. 

The nucleic acid encoding the protein or polypeptide to be expressed is cperably 
linked to a promoter m an expression vector using conventional cloning technology. The 
expression vector may be any of the mammalian, yeast, insect or bactenai expression systems 
knov^Ti in the art. Comme:cially available vectors and expression systems are available from a 
variety of suppliers including Genetics Institute (Cambridge, MAI Stratagene (La Jolla. 
California), Promega (Madison, Wisconsin), and Invitrogen (San Diego, California) If 
desired, to enhance expression and facilitate proper protein folding, the codon context and 
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cudon pamng of the sequence may be optimized for the panicular expression orgardsm in 
which the expicasiun vector is introduced^ as explained by Matfield, ei ai, U.S. Patent No 
5,082 J67, incorporated herein by this reference. 

The cDNA cloned into the expression vector may encode the entire protein {i.e. the 
signal peptide and the mature protem), the mature protein (/.e. the protein created by cleaving 
the signal peptide off), only the signal peptide or any other portion thereof 

The foUowing is provided as one exemplary method to express the proteins encoded 
by the extended cDNAs corresponding to the 5' ESTs or the nucleic acids descnbed above. 
First, the methionine initiation codon for the gene and the polyA signal of the gene are 
identified. If the nucleic acid encoding the polypeptide to be expressed lacks a methionine to 
serve as the initiation site, an initiating methionine can be introduced next to the first codon of 
the nucleic acid usmg conventional techniques Similarly, if the extended cDNA lacks a 
poiyA signal, this sequence can be added to the construct by, for example, splicing out the 
polyA signal fi-om pSG5 (Stratagene) using Bgin and Sail restricdon endonuclease enzymes 
and incorporating it into the mammalian expression vector pXTl (Stratagene). pXTl 
cotitains the LTRs and a portion of the gag gene firom Moloney Murine Leukemia Virus 
The position of the LTRs in the construct allow efficient stable transfection. The vector 
includes the Herpes Simplex thymidine kinase promoter and the selectable neomycin gene 
The extended cDNA or portion thereof encoding the polypeptide to be expressed is obtained 
by PGR from the bacterial vector using oligonucleotide primers complementary to the 
extended cDNA or portion thereof and containing restnction endonuclease sequences for Pst 
I incorporated into the 5'primer and BglH at the 5' end of the corresponding cDNA 3' primer, 
taking care to ensure that the extended cDNA is positioned with the poly A signal. The 
purified fragment obtained from the resulting PGR reaction is digested with PstI, blunt ended 
with an exonuclease, digested with Bgl H, purified and ligated to pXTl containing a poly A 
signal and prepaied for this ligation (biunt'Bgiri). 

The ligated product is transfccted into mouse NTH 1T3 cells using Lipofeatn (Life 
Technologies, Inc., C^and Island, New York) under conditions outlined in the product 
specification. Positive transfectants are selected after growing the transfected cells m 600 
Ug/m] G418 (Sigma, St. Loais, Missoun). Preferably the expressed protein is released into 
the culture medium, thereby facilitating purification. 
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Akematively, the extended cDNAs may be cloned into pED6dpc2 as described 
above The resulting pED6dpc2 constructs may be transfected into a suitable host celL such 
as COS 1 cells. Methotrexate resistant cells are selected and expanded. Preferably, the 
protein expressed from the extended cDNA is released into the culture medium thereby 
facilitating purification. 

Protebs in the culture medium are separated by gel electrophoresis. If desired, the 
protems may be ammonium sulfate precipitated or separated based on size or charge prior to 
electrophoresis. 

As a control, the expression vector lacking a cDNA insert is introduced into host cells 
or organisms and the proteins in the medium are har^^ested. The secreted proteins present in 
the medium are detected using techniques familiar to those skilled in the an such as 
Coomassie blue or sUver staining or using antibodies against the protein encoded by the 
extended cDNA 

Antibodies capable of specifically recognizing the protein of interest may be generated 
using synthetic 15-mer peptides having a sequence encoded by the appropriate 5' EST, 
extended cDNA, or portion thereof The synthetic peptides are injected mto mice to generate 
antibody to the polypeptide encoded by the 5' EST, extended cDNA, or portion thereof 

Secreted proteins from the host ceils or organisms containing an expression vector 
which contains the extended cDNA derived from a 5' EST or a portion thereof are compared 
to those from the control ceDs or organism. The presence of a band in the medium from the 
ceUs containing the expression vector which is absent in the medium from the control cells 
indicates that the extended cDNA encodes a secreted protein. Generally, the band 
conresponding to the protein encoded by the extended cDNA will have a mobUity near that 
expected based on the number of ammo acids in the open reading frame of the extended 
cDNA. However, the band may have a mobility different than that expected as a result of 
modifications such as glycosylation, ubiquitination, or enzymatic cleavage. 

Alternatively, if the protein expressed from the above expression vectors does not 
contain sequences directmg its secretion, the proteins expressed from host cells containing an 
expression vector with an insert encoding a secreted protein or portion thereof can be 
compared to the proteins expressed in control host cells containing the expression vector 
without an insert. The presence of a bar.d in samples from cells containing the expression 
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vector with an insert which is absent in samples from ceils containing the expression vector 
without an insert indicates that the desired protein or portion thereof is being expressed 
Generally, the band will have the mobility expected for the secreted protein or ponion 
thereof However, the band may have a mobility different than that expected as a result of 
5 modifications such as glycosylation, ubiquitination, or en2ymatic cleavage. 

The protein encoded by the extended cDNA may be purified using standard 
unmunochromatography techniques. In such procedures, a solution containing the secreted 
protein, such as the culture medium or a cell extract, is applied to a column having antibodies 
against the secreted protein attached to the chromatography matrix. The secreted protein is 

10 allowed to bind the immunochromatography column. Thereafter, the column is washed to 
remove non-specifically bound proteins. The speciScally bound secreted protein is then 
released from the column and recovered using standard techniques. 

If antibody production is not possible, the extended cDNA sequence or portion 
thereof may be incorporated into expression vectors designed for use in purification schemes 

15 employing chimeric polypeptides In such strategies, the coding sequence of the extended 
cDNA or ponion thereof is inserted in frame with the gene encoding the other half of the 
chimera. The other half of the chimera may be P-globin or a nickel binding polypeptide A 
chromatography matrix having antibody to (3-globin or nickel attached thereto is then used to 
purify the chimeric protein. Protease cleavage sites may be engineered between the p-globin 

20 gene or the nickel binding polypeptide and the extended cDNA or portion thereof Thus, the 
two polypeptides of the chimera nnay be separated from one another by protease digestion. 

One useful expression vector for generating 3-globin chimerics is pSG5 (Stratagene), 
which encodes rabbit P-giobin. Intron H of the rabbit p-globin gene facilitates splicing of the 
expressed transcript, and the polyadenylation signal incorporated into the construct increases 

25 the level of expression. These techniques as described are well known to those skilled in the 
art of molecular biology. Standard methods are published in methods texts such as Davis et 
ai .^ (Basic Methods in Molecular Biology^ Davis, Dibner, and Battey, ed., Elsev^ier Press, 
NY^ 1986) and many of the methods are available from Stratagene, Life Technologies, inc.. 
or Promega. Polypeptide may additionally be produced from the construct using in vitro 

30 translation s>^stems such as the /;/ vitro Express"^^ Translation Kit (Stratagene). 
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FoUowmg expression and purification of the secreted proteins encoded by the 5' 
HSl s, extended cDNAs, or fragments thereof, the purified proteins may be tested for the 
ability to bind to the surface of various cell types as described in Example 3 1 below. It will be 
appreciated that a plurality of proteins expressed fi-om these cDNAs may be included in a 
panel of proteins to be simultaneously evaluated for the activities specifically descnbed below, 
as weU as other biological roles for which assays for determining activity are available. 



10 



15 



20 



25 



EXAMPLE 31 

.^alysis of Secreted P roteins to Determine Whether thev Bind to the Cell Surface. 
The proteins encoded by the 5' ESTs, extended cDNAs, or fragments thereof are 
cloned into expression vectors such as those described in Example 30. The proteins are 
purified by size, charge, immunochromatography or other techniques familiar to those skilled 
in the art. FoUowing purification, the proteins are labeled using techniques known to those 
skilled in the art. The labeled proteins are incubated with cells or cell lines derived from a 
variety of organs or tissues to allow the proteins to bind to any receptor present on the cell 
surface. Following the incubation, the ceUs are washed to remove non-specifically bound 
protein. The labeled proteins are detected by autoradiography. Alternatively, unlabeled 
proteins may be incubated with the ceUs and detected with antibodies having a detectable 
label, such as a fluorescent molecule, attached thereto. 

Specificity of cell surfece binding may be analyzed by conducting a competition 
analysis in which various amounts of unlabeled protein are incubated along with the labeled 
proteia The amount of labeled protem bound to the ceU surface decreases as the amount of 
competitive unlabeled protein increases. As a control, various amounts of an unlabeled 
protein unrelated to the labeled protein is included in some binding reactions The amount of 
labeled protein bound to the ceU surface does not decrease in binding reaaions containing 
increasing amounts of unrelated unlabeled protein, indicating that the protein encoded by the 
cDKA binds specifically to the ceil surface. 



As discussed above, secreted proteins have been shown to have a number of 
30 important physiological effects and, consequently, represent a valuable therapeutic resource 
The secreted proteins encoded by the extended cDNAs or portions thereof made according to 
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Examples 27-29 may be evaluated to determine their physiological acti\nties as described 
below. 



EXAMPLE 32 

A^sayin^ the Proteins Expressed from F xtend ed cDNAs or Portions Thereof for Cvr nkine 
Cell Proliferation or Cell Differentiation Activity 
As discussed above, secreted proteins may act as cytokines or may affect cellular 
prolifcradon or differentiadon. Many protein factors discovered to date, including all known 
cytokines, have exhibited activity in one or more factor dependent cell proliferation assays, 
and hence the assays serve as a convenient confirmation of cytokine activity. The activity of a 
protein encoded by the extended cDNAs is evidenced by any one of a number of routine 
factor dependent cell proliferation assays for cell lines including, without limitation, 32D, 
DA2, DAIG, TIG, B9, B9/11, BaF3, MC9/G, VT (preB IVQ, 2E8, RB5, DAI, 123, T1165, 
HT2, CTLL2, TF-1, Mo7c and CMK. The proteins encoded by the above extended cDNAs 
15 or portions thereof may be evaluated for their ability to regulate T ceU or thymocyte 
proliferation in assays such as those described above or in the following references, which are 
incorporated herein by reference: Current Protocols in Immunology^ Ed. by Coligan et ai 
Greene Publishing Associates and Wiley-Interscience; Takai et ai J. ImmunoL 137 3494- 
3500, 1986., Bertagnolli et ai, J. Immunol. 145:1706-1712, 1990^ Bertagnolli et ai^ Cell 
20 Immunol 133:327-341, 1991; Bertagnolli, et al., J. Immunol. 149:3778-3783, 1992, 
Bowman et at, J, Immunol 152: 1 756- 1 76 1 . 1 994. 

In addition, numerous assays for cytokine production and/or the proliferation of 
spleen cells, lymph node ceUs and thymocytes are known. These include the techniques 
disclosed in Current Protocols in Immunology, supra 1:3 12 1-3. 12 14; and Schreiber In 
2 5 Current Protocols in Immunology^ supra 1:68.1-688 

The proteins encoded by the cDNAs may also be assayed for the ability to regulate 
the proliferation and differendation of hematopoietic or lymphopoietic cells Many assays for 
sucli activity are familiar to those skilled in the art, including the assays in the toilowini^ 
references, which are incorporated herein by reference: Bottomiy et ai. In Current Protocols 
30 in Immunology^, supra. 1 ; 6.3.1-6 3 12,; deVnes a/., ^ Exp. K4ed, 173:1205-121 1, 1991 
Moreau et ai. Nature 36:690-692, 1988; Greenberger et al^ Proc. Nati Acad Sa. U.S.A. 
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80:2931-2938, 1983; Nordan, R., In Current Protocols in Immimology,^ supra 1 66 1- 
6.6.5; Smith et al., Proc. NaiL Acad Scl LISA. 83:1857-1861. 19R6, Bennett et al., in 
Current Protocols in Immunology supra 1 : 6.15 I, Ciarletta et al.. In Current Protocols m 
Immunology, supra 1 : 6 13 1. 
5 The proteins encoded by the cDNAs may also be assayed for their ability to regulate 

T-celi responses to antigens. Many assays for such activity are faniiliar to those skilled in the 
art, including the assays described in the following references, which are incorporated herein 
by reference: Chapter 3 {In Vitro Msays for Mouse L>nmphocyte Function), Chapter 6 
(Cytokines and Their Cellular Receptors) and Chapter 7, (Immunologic Studies in Humans) 
10 in Current Protocols in Immunology supra, Weinberger et al.. Proa. Natl. Acad, Sci. USA 
77:6091-6095, 1980; Weinberger et al, Eur J, Immun. 11:405-411, 1981; Takai et al, J. 
Immunol. 137:3494-3500, 1986; Takai e/fl/., Immunol. 140:508-512, 1988. 

Those proteins which exhibit cytokine, cell proliferation, or cell differentiation activity 
15 may then be formulated as pharmaceuticals and used to treat clinical conditions in which 
induction of cell proliferation or differentiation is beneScial Altematively, as described in 
more detail below, genes encoding these protems or nucleic acids regulating the expression of 
these proteins may be introduced into appropriate host cells to increase or decrease the 
expression of the proteins as desired. 

20 

EXAMPLE 33 

Assaying the Proteins Expressed from Extended cDNAs or Portions 
Thereof for Activity as Immune System Regulators 
The proteins encoded by the cDNAs may also be evaluated for their effects as 
25 immune regulators For example, the proteins may be evaluated for their activity to influence 
thymocvte or splenocyte cytotoxicity. Numerous assays for such activity are familiar to those 
skilled in the art including the assays descnbed in the following references, which are 
mcorporated herein by reference: Chapter 3 (In Vitro Assays for Mouse Lymphocvie 
Function 3.1-3.19) and Chapter 7 (Immunologic studies in Humans) in Current Protocols in 
30 Immunology , Coligan et a/., Eds, Greene Publishing Associates and Wiley-lnterscience. 
Herrmann et aL, Proc. NatL Acad Sci. USA 78:2488-2492, 1981, Herrmann et aL, J. 
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ImrminoL 128:1968-1974, 1982, Haiida et al , J, Immunol. 135:1564-1572, 1985, Takai ei 
ai, a Immunol. 137:3494-3500, 1986; Takai e{ ciL, 1 Immunol. 140:508-512, 1988, 
Bowman et ai^ J. Virology 61:1992-1998; Bertagnolli et a!., CelL Immunol. 133:327-341, 
1991; Brown era/., J. Immimoi 153:3079-3092, 1994 
5 The proteins encoded by the cDNAs may also be evaluated for their effects on T-cell 

dependent immunoglobulin responses and isot>pe switching Numerous assays for such 
activity are familiar to those sldlled in the art, including the assays disclosed in the following 
references, which are incorporated herein by reference: Maliszewski, 1 ImmimoL 144:3028- 
3033, 1990; Monde/ a/, in Current Protocols in Immunology, 1 ; 3. S A -3 S A 6, supra 

^ ^ The proteins encoded by the cDN.A^ may also be evaluated for their effect on immune 

effeaor cells, including their efifect on Thl cells and cytotoxic lymphocytes. Numerous assays 
for such activity are familiar to those skilled in the art, including the assays disclosed in the 
following references, which are incorporated herein by reference: Chapter 3 (In Vitro Assays 
for Mouse Lymphocyte Function 3 . 1 -3 T 9) and Chapter 7 (Immunologic Studies in Humans) 

1 5 in Current Protocols in Immunology, supra\ Takai ei al., J, Immunol. 137:3494-3500, 1986, 
Takai e/a/.. J. Immunol. 140:508-512, 1988; Bertagnolli et ai, 1 ImmimoL 149:3778-3783, 
1992. 

The proteins encoded by the cDNAs may also be evaluated for their effect on 
dendritic cell mediated activation of naive T-cells. Numerous assays for such activity are 

20 familiar to those skilled in the art, including the assays disclosed in the following references, 
which are incorporated herein by reference: Guery et ai, J. Immunol. 134:536-544, 1995; 
Inaba et ai, J. Exp. Med 173:549-559, 1 99 1 ; Macatonia et ai, J. Immunol. 154:5071-5079, 
1995, Porgador et aU. Exp. Med 182:255-260, 1995; Nair et ai, J. Virol 67:4062-4069, 
1993; Huang et ai. Science 264:961-965, 1994, Macatonia et aiJ. Exp, Med 169:1255- 

25 1264, 1989, Bhardwaj et ai, Journal of Clinical Investigation 94.797-807, 1994, and Inaba 
etal.^.L Exp. A/e.^ 172:63 1-640, 1990. 

The proteins encoded by the cDNAs may also be evaluated for their influence on the 
lifetime of lymphocytes. Numerous assays for such activity are familiar to those skilled m the 
art, including the assays disclosed in the following references, which are incorporated herein 

30 by reference. Darzynkiewicz et al. Cytometry 13:795-808, 1992; Gorczyca et ai^ Leukemia 
7:659-670, 1993, Gorczyca a/.. Cancer /^^j. 53:1945-1951, 1993; Itoh ^/ a/., r>// 66:233- 
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243, 1991, Zat;harchuis y ImmimoL 145:4037-404:), 1990, Zamai e/ a/. , C>7o/77efr^* M.SQi- 
SQ?, 1993; Gorczycae/a/., Int. J. UncoL 1:639-6^18, 1992. 

The proteins encoded by the cDNAs may also be evaluated for their influence on 
early steps of T-celi commitment and development. Numerous assays for such activity are 
familiar to those skilled in the an, including without limitation the assays disclosed m the 
following references, which are incorporated herein by references: Antica et a!.. Blood 
84:111-117, 1994; Fine et al. Cell. ImmunoL 15511M22, 1994; Galy et al. Blood 
85:2770-2778, 1995; T oki et al^ Proc. Mai. Acad Sci. USA 88 7548-7551, 1991. 

Those proteins which exhibit activity as immune system regulators activity may then 
be formulated as pharmaceuticals and used to treat clinical conditions in which regulation of 
immune activity is beneficial. For example, the protein may be useful in the treatment of 
various immune deficiencies and disorders (including severe combined immunodeficiency), 
e g., in regulating (up or down) growth and proliferation of T and/or B lymphocytes, as well 
as effecting the cytolytic activity of NK cells and other cell populations. These immune 
deficiencies may be genetic or be caused by viral (e.g., HIV) as well as bacterial or fungal 
infections, or may resuh fi-om autoimmune disorders. More specifically, infectious diseases 
caused by viral, bacterial, fungal or other infection may be treatable using a protein encoded 
by extended cDNAs derived fi-om the 5^ ESTs of the present invention, including infections 
by HIV, hepatitis viruses, herpesviruses, mycobacteria, Leishmania spp., plamodium and 
various fungal infections such as candidiasis. Of course, in this regard, a protein encoded by 
extended cDNAs derived from the 5' ESTs of the present invention may also be useful where 
a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Alternatively, proteins encoded by extended cDN.As derived from the 5* ESTs of the 
present invention may be used in treatment of autoimmune disorders including, for example, 
connective tissue disease, muhiple sclerosis, s>'Stem]c lupus erythematosus, rheumatoid 
anhritis, autoimmune puhnonary inflammation, Guillain-Barrc syndrome, autoimmune 
thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, grafl-versus-host disease 
and autoimmune intlammatory eye disease. Such a protein encoded by extended cDNAs 
denved from the 5* ESTs of the present invention may also to be usefijl in the treatment of 
allergic reactions and conditions, such as asthma (particularly allergic asthma) or other 
respiratory problems. Other conditions, in which immune suppression is desired (including. 
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for example, organ transplantation), may also be treatable using a protein encoded by 
extended cDNAs derived from the 5' ESTs of the presenr invention. 

Using the proteins of the invention it may also be possible to regulate immune 
responses either up or down. 

Down regulation may involve inhibiting or blocking an immune response already in 
progress or may involve preventing the induction of an immune response The functions of 
activated T-ceUs may be inhibited by suppressing T cell responses or by inducing specific 
tolerance in T cells, or both. Immunosuppression of T cell responses is generally an active 
non-antigen-specific process which requires continuous exposure of the T cells to the 
suppressive agent Tolerance, which involves inducing non-responsiveness or anercry in T 
cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after the end of exposure to the tolerizing agent Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the 
absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions, such as, for example, B7 costimulation), e.g., 
preventing high level lymphokine synthesis by activated T ceUs, will be useflil in situations of 
tissue, skin and organ transplantation and in graft-versus-host disease (GVHD). For example, 
blockage of T cell ftinction should result in reduced tissue destniction in tissue 
transplantation. Typically, in tissue transplants, rejection of the transplant is initiated through 
its recognition as foreign by T cells, followed by an immune reaaion that destroys the 
transplant. The administration of a molecule which inhibits or blocks interaction of a B7 
lymphocyte antigen with its natural ligand(s) on immune cells (such as a soluble, monomeric 
form of a peptide having B7-2 activity alone or in conjunction with a monomeric fomi of a 
peptide having an activity of another B lymphocyte antigen (e.g., B7-1, B7-1) or blocking 
antibody), prior to transplantation, can lead to the binding of the molecule to the natural 
hgand(s) on the immune cells without transmitting the corresponding costimulatory signal 
Blocking B lymphocyte antigen function in this matter prevents cytokine svTithcsis by immune 
cells, such as T cells, and thus acts as an immunosuppressant. Moreover, the lack of 
costimulation may also be sufficient to anergize the T cells, thereby inducing tolerance in a 
subject Induction of long-term tolerance by B IvTnphocvte antigen-blocking reagents may 
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avoid the- necessity of repeated administration of these blocking reagents To acliievc 
sufiBcient immunosuppression or tolerance in a subject, it may also be necessary to block the 
function of a combination of B lymphocyte antigens. 

The efiScacy of particular blocking reagents in preventing organ transplant rejection or 
GVHD can be assessed using animal models that are predictive of efficac>' in humans. 
Examples of appropriate systems which can be used include aUogeneic cardiac grafts in rats 
and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the inmunosuppressive efiecis of CTLA4Ig flision proteins in vrvo as descnbed in Lenschow 
e/ aZ, Saence 257:789-792, 1992 and Turka ei aL^ Proc. Natl. Acad Sci USA, 89:1 1 102- 
11105, 1992. In addition, murine models of GVHD (see Paul ed., Furuiamental 
Imrmmology^ Raven Press, New York, 1989, pp 846-847) can be used to determine the 
effect of blocking B lymphocyte antigen function m vivo on the development of that disease 

Blocking antigen fijnction may also be therapeutically useftil for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T ceUs that 
15 are reactive against self tissue and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases Preventing the activation of 
autoreactive T ceUs may reduce or eliminate disease symptoms. Administration of reagents 
which block costimulation of T cells by dismpting receptor/ligand interactions of B 
lymphocyte antigens can be used to inhibit T ceU activation and prevent production of 
20 autoantibodies or T ceU-derived cytokines which potentially involved in the disease process. 

Additionally, blocking reagents may induce antigen-speciftc tolerance of autoreaaive T ceUs 
which could lead to long-term relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoinmune disorders can be determined using a number of well- 
characterised animal models of human autoimmune diseases Examples include murine 
experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/pr/pr mice or 
NZB hybnd mice, murine autoimmuno coUagen arthntis, diabetes niellitus in OD mice and 
BB rats, and murine experimental myasthenia gravis (see Paul ed., supra, pp 840-856). 

Upregulation of an antigen ftinction (preferably a B l>TTiphoc>te antigen ftmction), as 
a means of up regulating immune responses, may also be useftil in therapy. Upregulation of 
immune responses may involve either enhancing an existing immune response or eliciting ar. 
initial immune response as shown by the following examples. For mstar.ce, enhancing aii 
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immune response through stimulating B i>Trphocyie antigen function may be usetbl m cases 
of viral infection In addition, systemic \nra] diseases such as inlluenza, the cotnmon cold, and 
encephalitis might be alleviated by the administration of stimulatory form of B ly-mphocyte 
antigens systemically. 

5 Alternatively, antiviral immune responses may be enhanced in an infected patient by 

removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide encoded by extended cDNAs derived from the 5' ESTs of 
the present invention or together v^ith a stimulatory form of a soluble pepude encoded by 
extended cDNAs derived from the 5^ ESTs of the present invention and reintroducing the /// 
10 vitro primed T ceUs into the patient. The infected cells would now be capable of delivering a 
costimulatory signal to T cells in v/vo, thereby activating the T cells 

In another application, upregulation or enhancement of antigen ftinction (preferably B 
lymphocyte antigen frinction) may be useful in the induction of tumor immunity. Tumor ceUs 
(e.g., sarcoma, melanoma, lymphoma, leukemia, neuroblastoma, carcinoma) transfected with 
1 5 a nucleic acid encoding at least one peptide encoded by extended cDNAs derived from the 5' 
ESTs of the present invention can be administered to a subject to overcome tumor-specific 
tolerance in the subject. If desired, the tumor cell can be transfected to express a combination 
of peptides. For example, tumor cells obtained from a patient can be transfected ex vivo with 
an expression vector directing the expression of a peptide having B7-2-ltke activity alone, or 
in conjunction with a peptide having B7-l-like activity and/or B7-3-Iike activity. The 
transfected tumor cells are returned to the patient to result in expression of the peptides on 
the surface of the transfected cell. Alternatively, gene therapy techniques can be used to 
target a tumor cell for transfection in vivo. 

The presence of the peptide encoded by extended cDNAs derived from the 5' ESTs 
of the present invention having the activity of a B lymphocyte antigen(s) on the surface of the 
tumoi <.ell provides the necessary costimulation signal to T cells to induce a T cell mediated 
immune response against the transfected tumor cells In additioa tumor ceils which lack or 
wliich foil to reexpress sufficient amounts of MHC class I or MIIC class II molecules can be 
transfected with nucleic acids encoding all or a portion of (e.g., a cytoplasmic-domain 
truncated portion) of an MHC class I a chain and p2 microglobulin or an MHC class 0 a 
chain and an MHC class II p chain to thereby express MHC class I or MHC class H proteins 
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on the cell surface, respectively Fxpression of the appropriate MHC class I or class 11 
molecules in conjunction with a peptide having the actKnty of a B l>'mphoc>te anugen (e.g.. 
B7-1, B7-2, B7-3) induces a T cell mediated immune response against the transfected tumor 
cell. Optionally, a gene encoding an antisense constnjct which blocks expression of an MHC 
5 class n associated protein, such as the invariant chain, can also be cotransfected with a DNA 
encoding a peptide having the activity of a B lymphocyte antigen to promote presentation of 
tumor associated antigens and induce tumor specific immunity. Thus, the induction of a T 
cell mediated immune response in a human subject may be sufiBcient to overcome Uimor- 
specilic tolerance in the subject. Alternatively, as descnbed in more detail below, genes 
1 0 encoding these immune system regulator proteins or nucleic acids regulating the expression of 
such proteins may be introduced into appropriate host cells to increase or decrease the 
expression of the proteins as desired. 

EXAMPLE 34 

15 Assaying the Proteins Expressed from Extended cDNAs 

or Portions Thereof for Hematopoiesis Regulating Activity 
The proteins encoded by the extended cDNAs or portions thereof may also be 
evaluated for their hematopoiesis regulating activity For example, the effect of the proteins 
on embryonic stem cell differentiation may be evaluated. Numerous assays for such activity 
20 are familiar to those skilled in the art, including the assays disclosed in the following 
references, which are incorporated herein by reference Johansson et al. Cell. Biol. 15:141- 
151, 1995; KeHer et al., Mol. Cell. BioL 13:473-486, 1993; McClanahan et ai. Blood 
81:2903-2915, 1993. 

The proteins encoded by the extended cDNAs or portions thereof may also be 
25 evaluated for their influence on the lifetime of stem cells and stem cell differentiation 
Numerous assays for such aaivity are familiar to those skilled m the art, including the assays 
disclosed in the followang references, which are incorporated herein by reference; Freshney, 
Methvicellulose Colony Forming Assays, m Cuiiure of Hematopoietic Cells , Freshney, et al. 
Eds pp. 265-268, Wiley-Liss, Inc., New York, N^^ 1994; Hirayama el al. Froa Natl. Acad 
30 Su. USA 89:5907-5911, 1992, McNiece and Bnddell, in Culliire of Hematopoietic Cells, 
sitpra: Neben et al, Kxp. HematoL 22 353-359, 1994, Ploemacher and Cobblestone In 
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Culture of HematopoieUc Cells. _ supm\~2\^ Spoonccr ct al, in Culture of Hematopoieuc 
Cells^ sitpra\63-\79 and Sutherland in Culiure of Hematopoietic Cells, supra. 139-162 

Those proteins which exhibit hematopoiesis regulatory activity may then be 
formulated as pharmaceuticals and used to treat clinical conditions m which regulation of 
5 hematopoeisis is beneficial, such as in the treatment of myeloid or l>Tnphoid cell deficiencies 
Involvement in regulating hematopoiesis is indicated even by marginal biological activity in 
support of colony forming cells or of factor-dependent cell lines. For example, proteins 
supportmg the growth and proliferation of erythroid progenitor cells alone or m combination 
with odier cytokines, indicates utility, for example, in treating various anemias or for use in 

1 0 conjunction with irradiation/chemotherapy to stimulate the production of erythroid precursors 
and/or erythroid ceUs. Proteins supporting the grovvth and proliferation of myeloid cells such 
as granulocytes and monocytes/macrophages (/.^., traditional CSF activity) may be useRil, for 
example, in conjunction with chemotherapy to prevent or treat consequent myelo- 
suppression. Proteins supporting the growth and proliferadon of megakaryocytes and 

1 5 consequently of platelets allows prevention or treatment of various platelet disorders such as 
tlirombocytopenia, and generally may be used in place of or complementary to platelet 
transfusions. Proteins supporting the growth and proliferation of hematopoietic stem ceils 
which are capable of maturing to any and all of the above-mentioned hematopoietic cells may 
therefore find therapeutic utility in various stem cell disorders (such as those usually treated 

20 with transplantion, including, without limitation, aplastic anemia and paroxysmal nocturnal 
hemoglobinuria), as well as in repopulatmg the stem cell compartment post 
irradiation/chemotherapy, either in vivo or ex vivo {i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or 
heterologous)) as normal cells or genetically manipulated for gene therapy. Alternatively, as 

2^ descnbed in more detail below, genes encoding hematopoiesis regulating aaivity proteins or 
nucleic acids regulating the expression of such proteins may be introduced into appropriate 
host cells to increase or decrease the expression of tlie proteins as desired 
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EXAMPLE 35 

AssayinK the Proteins Expressed from Extended cDNAs or Poninns Thereof 

For Regulation nf Ti';«:iie Growth 
The proteins encoded by the extended cDNAs or portions thereof may also be 
evaluated for their eflFect on tissue growth. Numerous assays for such activity are familiar to 
those skilled in the art, including the assays disclosed in International Patent Publication No. 
WO95/16035, International Patent Publication No. WO95,/05846 and International Patent 
Publication No. WO91/07491, which are incorporated herein by reference. 

Assays for wound healing activity include, without limitation, those described in: 
Winter, Epidermal Wound Healing, pps. 71-112, Maibach and Rovee, eds.. Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol. 
71:382-84, 1978, which are incorporated herein by reference 

Those proteins which are involved in the regulation of tissue growth may then be 
formulated as pharmaceuticals and used to treat clinical conditions in which regulation of 
tissue growth is beneficial. For example, a protein encoded by extended cDNAs derived from 
the 5' ESTs of the present invention also may have uUlity in compositions used for bone. 
caitUage, tendon, Ugamem and/or nerve tissue growth or regeneration, as well as for wound 
healing and tissue repair and replacement, and in the treatment of bums, incisions and ulcers. 

A protein encoded by extended cDNAs derived from the 5' ESTs of the present 
bvention, which induces cartilage and/or bone growth in circumstances where bone is not 
nonmally formed, has application in the healing of bone fractures and cartilage damage or 
defects in humans and other animals. Such a preparation employing a protein of the invention 
may have prophylactic use in closed as well as open fracture reduction and also in the 
improved fixation of artificial joints De novo bone synthesis induced by an osteogenic agent 
25 contributes to the repair of congenital, trauma induced, or oncologic resection induced 
craniofacial defeas, and also is useful in cosmetic plastic surgery. 

A protein of this invention may also be used in the treatment of periodontal disea.se, 
and in other tooth repair processes. Such agents may provide an en^^^onment to attract bone- 
forming cells, stimulate growth of bone-forming cells or induce differentiation of bone- 
forming cell progenitors, A protein of the invention may also be useftil in the treatment of 
osteoporosis or osteoarthritis, such as through stimulation of bone and'or cartilage repair or 



20 



30 



wo 99/06552 PCT/1B98/01236 



bv blocking mflammation or processes of tissue destruction (coUagenase activity, osteoclast 
activity, etc.) mediated by inflammatory processes 

Another category of tissue regeneration activity that may be attnbutable to the protein 
encoded by extended cDxNAs denved from the 5' ESTs of the present invention is 
tendoa'ligament formation, A protein encoded by extended cDNAs derived from the 5' 
ESTs of the present invention, which induces tendon/ligament-like tissue or other tissue 
formation in circumstances where such tissue is not nonmally formed, has application in the 
healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-Iike tissue 
inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, 
and in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue 
formation induced by a composition encoded by extended cDNAs derived from the 5' ESTs 
of the present invention contributes to the repair of tendon or ligaments defects of congenital, 
traumatic or other origin and is also usefijl in cosmetic plastic surgery for attachment or repair 
of tendons or ligaments. The compositions encoded by extended cDNAs derived from the 5' 
ESTs of the present invention may provide an environment to attract tendon- or lisament- 
forming cells, stimulate growth of tendon- or ligament-forming cells, induce differentiation of 
progenitors of tendon- or ligament-forming cells, or induce growth of tendon/ligament cells 
or progenitors ex vivo for return in vivo to effect tissue repair. The compositions of the 
invention may also be useful in the treatment of tendinitis, caipal timnel syndrome and other 
tendon or ligament defects. The compositions may also include an appropriate matrix and/or 
sequestering agent as a carrier as is well known in the art 

The protein encoded by extended cDNAs derived from the 5' ESTs of the present 
invention may also be useful for proUferation of neural cells and for regeneration of nerv^e and 
brain tissue, i.e., for the tieatment of central and penpheral nervous system diseases and 
neuropathies, as well as mechanical and traumatic disorders, which involve degeneration, 
death or trauma to neural cells or nerve tissue. More specifically, a protein may be used in the 
treatment of diseases of the peripheral ner\'ous system, such as peripheral ner\'e injunes, 
peripheral neuropathy and localized neuropathies, and central nervous system diseases, such 
as /Vkheimer's, Parkinson's disease, Huntington's disease, amyotropI\ic lateral sclerosis, ?sid 
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Shy-Drager syndrome, hunhcr conditions whuch mdy be treated m accordance with the 
present invention include mechanical and tiaumatic disorders, such as spinal cord disorders, 
head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies resulting 
from chemotherapy or other medical therapies may also be treatable using a protein of the 
5 invention 

Proteins of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with 
vascular insufficiency, surgical and traumatic wounds, and the like. 

It is expected that a protein encoded by extended cDNAs derived from the 5' ESTs 
0 of the present invention may also exhibit activity for generation or regeneration of other 
tissues, such as organs (including, for example, pancreas, liver, mtestine, kidney, skin, 
endotheUum) muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprismg such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring to allow normal tissue 
5 to generate. A protein of the invention may also exhibit angiogenic activity. 

A protein encoded by extended cDNAs derived from the 5' ESTs of the present 
invention may also be useful for gut protection or regeneration and treatment of lung or liver 
fibrosis, reperfiision injury in various tissues, and conditions resulting from systemic cytokine 
damage. 

0 A protein encoded by extended cDNAs derived from the 5' ESTs of the present 

invention may also be useful for promoting or inhibiting differentiation of tissues descnbed 
above from precursor tissues or cells; or for inhibiting the growth of tissues described above. 

Alternatively, as described in more detail below, genes encoding tissue growth 
regulating activity proteins or nucleic acids regulating the expression of such proteins may be 

5 introduced into appropriate host cells to increase or decrease the expression of the proteins as 
desired. 
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sxually immature mammals, so as to mcr 
Df domestic ammals such as cows, sheep and pi: 
lativeiy, as described in more detail below 
Lilating activity proteins or nucleic acids ret 
be introduced into appropriate host cells to inc 
s as desired. 

EX.4MPLE 37 

Assaying the Proteins Expressed from Exte 
Portions Thereof for Chemotactic/Chemo 
proteins encoded by the extended cDNAs c 
chemotactic/chemokinetic activity For e 
^As derived from the 5' ESTs of the present ir 
activity (e.g., act as a chemoldne) for mamnis 
Sbroblasts, neutrophils, T-celJs, mast cells 
lis. Chemotactic and chemokinctic proteins a 
copulation to a desired site of action. Cherr 
:ular advantages in treatment of wounds and < 
3f localized infections. For example, attractic 
I tumors or sites of infection may resuh in im 
iifecting agent, 

itein or peptide has chemotactic activity for a 
;ctly or indirectly, the directed orientation or i 
le protein or peptide has the ability to directl 
er a panicuiar protein has chemotactic activit 
nint'd by employing such protein or pepti 

.ctivity of a protein of the invention may, am 
methods: 

for chemotactic acti\ity (which will identi 
:ons:st of assays that measure the ability^ of a 
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EXAM1»LE 36 

AssayinojheJ^ Expressed from Exten dericQMA. 
Thereof fo r_Reo^ilation of Rep roduaive Hormr 
The proteins encoded by the extended cDNAs or portio 
evaluated for their ability to regulate reproductive horTnones, sue 
honnone. Numerous assays for such activity are familiar to those sk 
the assays disclosed in the follo^ving references, which are incorpon 
Vaie ei oL^ EndocrmoL 91:562-572, 1972; Lmg et al^ Nature 321 
t//.. Nature 321:776-779, 1986, Mason et al.. Nature 318:659-66 
Proc, Natl. Acad Scl USA 83:3091-3095, 1986, Chapter 6 12 i 
Immunology^ Coligan ei al Eds. Greene Publishing Associates and ' 
etal^ J. Clin. Invest 95 1370-1376, 1995; Lind et al, APMIS 103:1 
aL Eur, y. ImmunoL 25:1744-1748; Gruber ei aL J. ImmunoL 
Johnston eial., J Immunol 153:1762-1768, 1994. 

Those proteins which exhibit activity as reproductive hormo 
movement may then be formulated as pharmaceuticals and used to tr 
which regulation of reproductive honmones are beneficial. For examp 
extended cDNAs derived from the 5' ESTs of the present invention i 
or inhibin-rdated activities. Inhibins are characterized by their ability 
follicle stimulatmg hormone (FSH), while activins are characteri: 
stimulate the release of FSH. Thus, a protein encoded by extended c 
5' ESTs of the present invention, alone or in heterodimers with a n 
family, may be useful as a contraceptive based on the abUity of inhibir 
female mammals and decrease spermatogenesis in male mamma 
25 sufficient amounts of other inhibins can induce infertility in these mam 
protein of the invention, as a homodimer or as a heterodimer with o 
the inhibm-B group, may he useflil as a fertility inducmg therapeutic, t 
activm molecules m stimulating FSH release from cells of the ante; 
example, United States Patent 4,798,885, the disclosure of which is 
reference A protein of the invention may also be useful for advan- 
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cells across a membrane as weU as the ability of a protein to induce the adhesion ot^one eel! 
population to another cell population. Suitable assays for movement and adhesion include, 
wthout Uinitadon, those described in: Current Protocols m Immunology', Ed by Coligan. 
Kruisbeek, Margulies, Shevach and Strober, Pub. Greene Publishing Associates and Wiley- 
5 Interscience, Chapter 6.12: 6 12 1-6.12.28; Taub et al.. J. Clin. Invest. 95 1370-1376. 1995, 
Lmd et al.. APMS 103:140-146, 1995; Mueller et al. Eur 1 Immunol. 25:1744-1748; 
Gruber ei al., J. Immunol. 152:5860-5867, 1994; Johnston et ai J. Immunol , 153:1762- 
1768, 1994. 

10 EXAMPLE 38 

Assaying the Proteins E xpressed from Extended cDNAs or 
Portions There of for Regulation of Blood Clotting 
The proteins encoded by the extended cDNAs or portions thereof may also be 
evaluated for their effects on blood clotting. Numerous assays for such activity are familiar to 
those skilled in the art, bcluding the assays disclosed in the following references, which are 
incorporated herein by reference: Linet et ai . J. Ciin. Pharmacol 26: 1 3 1- 140, 1 986, Burdick 
et aL, Thrombosis Res. 45:413-419, 1987, Humphrey et al. Fibrinolysis 5:71-79, 1991, 
Schaub, Prostaglandins 35:467-474, 1988. 

Those proteins which are involved in the regulation of blood clottmg may then be 
20 formulated as pharmaceuticals and used to treat clinical conditions in which regulation of 
blood dotting is beneficial. For example, a protein of the invention may also exhibit 
hemostatic or thrombolytic activity. As a result, such a protein is expected to be usefijl in 
treatment of various coagulations disorders (including hereditary disorders, such as 
hemophilias) or to enhance coagulation and other hemostatic events in treating wounds 
resulting from trauma, surgery or other causes. A protein of the invention may also be useful 
for dissolving or inhibiting formation of thromboses and for treatment and prevention of 
conditions resulting therefrom (such as infarction of cardiac and central neivous system 
vessels (e.g.. stroke)). Alternatively, as described m more detail below, genes encoding blood 
clotting activity proteins or nucleic acids regulatmg the expression of such proteins may be 
mtroduced into appropriate host cells to increase or decrease the expre.ssion of the proteins as 
desired 
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EX.VMPLE 39 

Assa ying the P roteins Expressed from E-:xten ded c DNAs or 
Po nions Thereof for Invnivement in Receptor/'Ligand Interactions 
The proteins enc^ed by the extended cDNAs or a portion thereof may also be 
5 evaluated for their invoivement in receptor/ligand interactions Numerous assays for such 
involvement are familiar to those skilled m the art, including the assays disclosed in the 
foUowmg references, which are incorporated herein by reference: Chapter 7. 7 28 1-7.28.22 
in Current Protocols /// Immimology^ Coligan et al. Eds Greene Publishing Associates and 
Wiley-Interscience, Takai et ai. Proa Natl. Acad Sci. (ISA 84:6864-6868, 1987, Bierer et 

10 aL, J. Exp. Med 168:1145-1 156, 1988; Rosenstein et a/., J. Exp. Med 169:149-160. 1989, 
Stoltenborgera/., J. Immunol. Methods 115 59-6^, 1994, Stitt eta!., C^// 80:661-670, 1995, 
Gyuns er a/., Ce// 75:791-803, 1993. 

For example, the proteins encoded by extended cDKAs derived from the 5' ESTs of 
the present invention may also demonstrate acti\ity as receptors, receptor ligands or inhibitors 

15 or agonists of receptor/ligand interactions. Examples of such receptors and ligands include, 
without limitation, cytokine receptors and their ligands, receptor kinases and their ligands, 
receptor phosphatases and their ligands, receptors involved in cell-cell interactions and their 
ligands (including without limitation, cellular adhesion molecules (such as selectins, integrins 
and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 

20 recognition and development of cellular and humoral immune responses). Receptors and 
ligands are also useful for screening of potential peptide or small molecule inhibitors of the 
relevant receptor/ligand interaction. A protein encoded by extended cDNAs derived from the 
5' ESTs of the present invention (including, without limitation, fragments of receptors and 
ligands) may themselves be useful as inhibitors of receptor/ligand interactions. Alternatively, 

25 as described in more detail below, genes encoding proteins involved in receptor/ligand 
mteraaions or nucleic acids regulating the expression ot such proteins may be introduced into 
appropriate host cells to increase or decrease the expression of tiie proteins as desired 
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EXAMPLE 40 

Assa ying the Proteins Expressed from Extended c DN.^s or Portions There of 

for Anti-Inflainmator\' Activity 
The proteins encoded by the extended cDKAs or a portion thereof may also be 
5 evaluated for anti-inflanunatory activity. The anti-inflammatory activity may be achieved by 
providing a stimulus to cells involved in the inflammatory response, by inhibiting or 
promoting cell-cell interactions (such as, for example, cell adhesion), by inhibiting or 
promoting chemotaxis of cells involved in the inflammatory process, inhibiting or promoting 
ceU extravasation, or by stimulating or suppressing production of other factors which more 
10 directly inhibit or promote an inflammatory response. Proteins exhibiting such activities can 
be used to treat inflammatory conditions including chronic or acute conditions, including 
without limitation inflammation associated with infection (such as septic shock, sepsis or 
systemic inflammatory response syndrome), ischemia-reperfusioninury, endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, nephritis, cytokine- or chemokine- 
15 induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from over 
production of c>1okines such as TNF or lL-1 . Proteins of the inv ention may also be useful to 
treat anaphylaxis and hypersensitivity to an antigenic substance or material. Altennatively, as 
described in more detail below, genes encoding anti-inflammatory activity proteins or nucleic 
acids regulating the expression of such proteins may be introduced into appropriate host cells 
20 to increase or decrease the expression of the proteins as desired. 

EXAMPLE 41 

Assaying the Proteins Expressed from Extended cDN As or 
Portions Thereof for Tumor Inhibition Activity 
25 The proteins encoded by the extended cDNAs or a ponion thereof may also be 

evaluated for uimor inhibition aaivit>^ in addition to the activities descnbed above for 
immunological treatment or prevention of tumors, a protein of the invention rnav e.xiubit other 
anti-tumor activities A protein may inhibit tumor growl h directly or indirectly (such as, for 
example, via ADCC). A protein may exhibit its tumor inhibitory activity by acting on tumor 
30 tissue or tum.or precursor tissue, by inhibiting formation of tissues necessary to support tumor 
growth (such as, for example, by inhibiting angiogenesis), by causing production of other 
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factors, agents or cell types which inhibit tumor growth, or by suppressing, elimmating or 
inhibiting factors, agents or cell types which promote tumor growth. Alternatively, as 
described in more detail below, genes tumor inhibition activity- proteins or nucleic acids 
regulating the expression of such proteins may be introduced into appropriate host cells to 
5 increase or decrease the expression of the proteins as desired 

A protein of the invention may also exhibit one or more of the following additional 
activities or efifects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bactena, viruses, fungi and other parasites; effecting 

10 (suppressing or enhancing) bodily characteristics, including, without limitation, height, 
weight, hair color, eye color, skin, fat to lean ratio or other tissue pigmentation, or organ or 
body part size or shape (such as, for example, breast augmentation or diminution, change in 
bone form or shape); effecting biorhythms or circadian cycles or rhythms; effecting the 
fertility of male or female subjects; effecting the metabolism, catabolism, anabolism, 

15 processing, utilization, storage or elimination of dietary fat, lipid, protein, carbohydrate, 
vitamins, minerals, cofactors or other nutntional factors or component(s), effecting behavioral 
characteristics, including, without limitation, appetite, libido, stress, cognition (including 
cognitive disorders), depression (including depressive disorders) and violent behaviors, 
providing analgesic effects or other pain reducing effects; promoting differentiation and 

20 growth of embryonic stem cells in lineages other than hematopoietic lineages; hormonal or 
endocrine activity; in the case of enzymes, correcting deficiencies of the enzyme and treating 
deficiency-related diseases; treatment of hyperproliterative disorders (such as, for example, 
psoriasis); immunoglobulin-like activity (such as, for example, the ability to bind antigens or 
complement), and the ability to act as an antigen in a vaccine composition to raise an immune 

25 response against such protein or another material or entity which is cross-reactive with such 
protein ^^Mtematively, as described in more detail below, genes encoding proteLns involved in 
any of the above mentioned activities or nucleic acids regulating the expression of such 
proteins may he introduced into appropriate host cells to increase or decrease the expression 
of the proteins as desired. 
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EXAMPLE 42 
Identiiication of Proteins which Interact with 
Polype ptides Encoded bv Exrended cDNA.s 

Proteins which interact with the polypepudes encoded by cDNAs derived from the 5' 
ESTs or fragments thereof, such as receptor proteins, may be identified using two hybrid 
systems such as the Matchmaker Two Hybrid System 2 (Catalog No. K 1604-1, Clontech) 
A5 described in the manual accompanying the kit which is incorporated herein by reference, 
the the cDNAs derived from 5' ESTs, or fragments thereof, are inserted into an expression 
veaor such that they are in frame with DNA encoding the DNA binding domain of the yeast 
transcriptional activator GAL4. cDN.As in a cDNA library which encode proteins which 
might interact with the polypeptides encoded by the extended cDNAs or portions thereof are 
inserted into a second expression vector such that they are in frame with DNA encoding the 
activation domain of GAL4. The two expression plasmids are transformed into yeast and the 
yeast are plated on selection medium which selects for expression of selectable markers on 
each of the expression vectors as well as GAL4 dependent expression of the HIS3 gene. 
Transformants capable of growing on medium lacking histidine are screened for GAL4 
dependent lacZ expression. Those cells which are positive in both the histidine selection and 
the lacZ assay contain plasmids encoding proteins which interact with the polypeptide 
encoded by the extended cDNAs or portions thereof 

Alternatively, the system described in Lustig et ai. Methods in Enzymology 283: 83- 
99, 1997, and in U.S. Patent No. 5,654,150, the disclosure of which is incorporated herein by 
reference, may be used for identifying molecules which interact with the polypeptides 
encoded by extended cDNAs. In such systems, in vitro transcription reactions are performed 
on a pool of vectors containing extended cDNA inserts cloned downstream of a promoter 
which drives m vitro transcnption. The resulting pools of mRNAs are introduced into 
Xeno[nLs laevis oocytes. The oocytes are then assayed for a desired activiry. 

^Mtematively, the pooled m vitro transcription products produced as described above 
may be translated in vitro The pooled m vitro translation products can be assayed for a 
desired activity or for interaction with a known polypeptide. 

Proteins or other molecules interacting with polypeptides encoded by extended 
cDNAs can be found by a variety of additional techniques In one method, afrinirv 
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columns containing the polypeptide encoded by the extended cDNA or a ponion thereof 
can be constructed. In some versions, of this method the affinity column contams 
chimeric protems in which the protein encoded by the extended cDNA or a portion 
thereof is fused to glutathione S-transferase. A mixture of cellular proteins or pool of 
expressed proteins as described above and is applied to the affinity column. Proteins 
interacting with the polypeptide attached to the column can then be isolated and analyzed 
on 2-D electrophoresis gel as descnbed in Ramunsen et ai. Electrophoresis 18:588-598, 
1997, the disclosure of which is incorporated herein by reference. .AJtematively, the 
proteins retained on the affinity column can be purified by electrophoresis based methods 
and sequenced. The same method can be used to isolate antibodies, to screen phage 
display products, or to screen phage display human antibodies. 

Proteins interacting with polypeptides encoded by extended cDNAs or portions 
thereof can also be screened by using an Optical Biosensor as described in Edwards and 
Leatherbarrow, Analytical Biochemistry 246:1-6, 1997, the disclosure of which is 
1 5 incorporated herein by reference. The main advantage of the method is that it allows the 
determination of the association rate between the protein and other interacting 
molecules. Thus, it is possible to specifically select interacting molecules with a high or 
low association rate. Typically a target molecule is linked to the sensor surface (through 
a carboxymethl dextran matrix) and a sample of test molecules is placed in contact with 
the target molecules. The binding of a test molecule to the target molecule causes a 
change in the refractive index and/ or thickness. This change is detected by the 
Biosensor provided it occurs in the evanescent field (which extend a few hundred 
nanometers fi-om the sensor surface). In these screening assays, the target molecule can 
be one of the polypeptides encoded by extended cDNAs or a portion thereof and the test 
sample can be a collection of proteins extracted from tissues or cells, a pool of expressed 
proteins, combinatonal peptide and/ or chemical libraries, or phage displayed peptides 
fhe tissues or cells from which the test proteins are extracted can originate from any 
species 

In other methods, a target protein is immobilized and the test population is a 
collection of unique polypeptides encoded by the extended cDNAs or portions thereof 
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To study the inteiactLon of the proteins encoded by the ortendcd cDNAs or 
ponions thereof with drugs, the microdialysis coupled to HPLC method described by 
Wang et al., Chromatographia 44:205-208, 1997 or the affinity capillary electrophoresis 
method descnbed by Busch et al.^ J. Chmmatogr 777:311-328, 1997, the disclosures of 
5 which are incorporated herein by reference can be used. 

It will be appreciated by those skilled in the art that the proteins expressed from the 
extended cDNAs or portions may be assayed for numerous activities in addition to those 
specifically enumerated above. For example, the expressed proteins may be evaluated for 

10 applications involving control and regulation of inflammation, tumor proliferation or 
metastasis, infectioa, or other clinical conditions. In addition, the proteins expressed from the 
extended cDNAs or portions thereof may be useful as nutritional agents or cosmetic agents 

The proteins expressed from the cDNAs or portions thereof may be used to generate 
antibodies capable of specifically binding to the expressed protein or fragments thereof as 

15 described in Example 40 below. The antibodies may capable of binding a frill length protein 
encoded by a cDNA derived from a 5' EST, a mature protein {i.e. the protein generated by 
cleavage of the signal peptide) encoded by a cDNA derived from a 5' EST, or a signal 
peptide encoded by a cDNA derived from a 5' EST Alternatively, the antibodies may be 
capable of binding fragments of at least 10 amino acids of the proteins encoded by the above 

20 cDNAs. In some embodiments, the antibodies may be capable of binding fragments of at 
least 15 amino acids of the proteins encoded by the above cDNAs. In other embodiments, 
the antibodies may be capable of binding fragments of at least 25 ammo acids of the proteins 
expressed from the extended cDNAs which comprise at least 25 amino acids of the proteins 
encoded by the above cDNAs. In frirther embodiments, the antibodies may be capable of 

25 bincimg fragments of at least 40 amino acids of the proteins encoded by the above cDR^. 

EX^ViMPLE 43 

Production of an Antibodv lo a Human Protein 
Substantially pure protein or polypeptide is isolated from the transfected or 
30 transformed cells as described in Example 30, The concentration of protein in the fmni 
preparation is adjusted, for example, by concentration on an Amicon filter device, to the 
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level uf if few jag/'ml Monoclonal or polycionai antibody to the protein can then be 
prepared as follows. 

1. Monoclonal Antibody Production by Hvbridoma Fu sion 

5 Monoclonal antibody to epitopes of any of the peptides identified and isolated as 

described can be prepared firom murine hybridomas according to the classical method of 
Kohler, and Milstein, Nature 256:495, 1975 or derivative methods thereof. Briefly, a 
mouse is repetitively inoculated \\ith a few micrograms of the selected protein or 
peptides derived therefrom over a period of a few weeks. The mouse is then sacrificed, 

10 and the antibody producing cells of the spleen isolated. The spleen cells are fused by 
means of polyethylene glycol with mouse myeloma cells, and the excess unfLised cells 
destroyed by growth of the system on selective media comprising aminopterin (HAT 
media). The successfully fused cells are diluted and aliquots of the dilution placed in 
wells of a microtiter plate where growth of the culture is continued. Antibody-producing 

15 clones are identified by detection of antibody in the supernatant fluid of the wells by 
immunoassay procedures, such as ELISA, as onginally described by Engvall, Meth. 
Enzymoi 70:419, 1980, the disclosure of which is incorporated herein by reference and 
derivative methods thereof. Selected positive clones can be expanded and their 
monoclonal antibody product harvested for use. Detailed procedures for monoclonal 

20 antibody production are described in Davis et aL in Basic Methods in Molecular Biolog}' 
Elsevier, New York. Section 21-2, the disclosure of which is incorporated herein by 
reference. 

2. Polyclonal Antibody Production by Immunization 

25 Polyclonal antiserum containing antibodies lo heterogenous epitopes of a single 

protein can be prepared by immunizing suitable animals with the expressed protem or 
peptides derived therefrom., which can be unmodified or modified to enhance 
immunogenicity Effective polyclonal antibody production is affected by many factors related 
both to the antigen and the host species. For example, small molecules tend to be less 

30 immunogenic than others and may require the use of carriers and adjuvant Also, host 
animals response vary depending on site of inoculations and doses, with both inadequate ; r 
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excessive doses of antigen resulting in low titer antisera. Small doses (ng level) of antigen 
administered at multiple intradermal sites appears to be most rebablc. An eftective 
immunization protocol for rabbits can be found in Vaitukaitis et al, J. Clin. Endocrinol. 
Metah. 33:988-991 (1971) , the disclosure of which is incorporated herein by reference.. 
5 Booster injections can be given at regular intervals, and antiserum harvested when 

antibody titer thereof, as determined semi-quantitatively, for example, by double 
immunodiSusion in agar against known concentrations of the antigen, begins to fall See, for 
example, Ouchteriony, et ai. Chap. 19 in: Handbook of Experimental Immimoiog}' D. Wier 
(ed) Blackwell (1973) , the disclosure of which is incorporated herein by reference Plateau 
10 concentration of antibody is usually in the range of 0.1 to 0.2 mg/ml of serum (about 12 

Affinity of the antisera for the antigen is determined by preparing competitive binding curves, 
as described, for example, by Fisher, D , Chap. 42 in: Manual of Clinical Immunology, 2d 
Ed. (Rose and Friedman, Eds.) Amer, Soc. For Microbiol, Washington, D.C. (1980) , the 
disclosure of which is incorporated herein by reference.. 
15 Antibody preparations prepared according to either protocol are useful in 

quantitative inununoassays which determine concentrations of antigen-bearing substances 
in biological samples; they are also used semi-quantitatively or qualitatively to identify 
the presence of antigen in a biological sample. The antibodies may also be used in 
therapeutic compositions for killing cells expressing the protein or reducing the levels of 
20 the protein in the body. 

V. Use of 5' ESTs or Sequences Obtainable Therefrom or Portions Thereof as 
Reagents 

The 5' ESTs of the present invention (or cDNAs or genomic DNAs obtainable 
25 therefrom) may be used as reagents in isolation procedures, diagnostic assays, and forensic 
procedures. For example, sequences from the 5' ESTs (or cDNAs or genomic DNAs 
obtainable therefrom) may be detectably labeled and used as prober m isolate other sequences 
capable of hybridizing to them. In addition, sequences from 5' ESTs (or cDNM or genorr-j:c 
DNAs obtainable therefrom) may be used to design PCR pnmers to be used in isolation, 
30 diagnostic, or forensic procedures. 
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1 IJise nf 5' FSTs or Sequences Obtainable Therefrom or Portions I'hereot'in Iso lation, 
Diagnostic and Forensic Procedures 

EXAMPLE 44 

5 Prepar ation of PCR Pnmers and Amplificatton of DNA 

The 5' EST sequences (or cDNAs or genoniic DN.As obtainable therefrom) may be 
used to prepare PCR printers for a variety of applications, including isolation procedures for 
cloning nucleic acids capable of hybridizing to such sequences, diagnostic techniques and 
forensic techniques. The PCR primers are at least 10 bases, and preferably at least 12, 15, or 

10 17 bases in length. More preferably, the PCR primers are at least 20-30 bases in length. In 
some embodiments, the PCR primers may be more than 30 bases in length. It is preferred 
that the primer pairs have approximately the same G/C ratio, so that melting temperatures are 
approximately the same. A variety of PCR techniques are familiar to those skilled in the art 
For a review of PCR technology, see Molecular Cloning to Genetic Engineering, White Ed. 

15 in Methods in Molecular Biology 67: Humana Press, Totowa 1997, the disclosure of which 
is incorporated herein by reference. In each of these PCR procedures, PCR primers on either 
side of the nucleic acid sequences to be amplified are added to a suitably prepared nucleic acid 
sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfri 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR 

20 primers are specifically hybridized to complementary nucleic acid sequences in the sample. 

The hybridized primers are extended. Thereafter, another cycle of denamration, 
hybridization, and extension is initiated. The cycles are repeated multiple times to produce an 
amplified fragment containing the nucleic acid sequence between the primer sites. 

25 EXAMPLE 45 

Use of 5'ESTs as Probes 
Probes derived from 5' ESTs (ui cDNAs or genomic DNAs obtainable there 1 1 on i), 
including full length cDNAs or genomic sequences, may be labeled with deteaable iabeis 
familiar to those skilled in the art, including radioisotopes and non-radioactive labe's, to 
30 provide a detectable probe. The detectable probe may be single szranded or double stranded 
and may be made usmg techniques known in the art, including in vitro transcription, nick 
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translation, or kinase reactions. A nucleic acid sample Ci^ntaining a sequence capable of 
hybndizing to the labeled probe is contacted with the labeled probe If the nucleic acid in the 
sample is double stranded, it may be denatured pnor to contacting the probe. In some 
applications, the nucleic acid sample may be immobilized on a surface such as a nitrocellulose 
5 or nylon membrane. The nucleic acid sample may comprise nucleic acids obtained from a 
vanety of sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the 
detectable probe include well known techniques such as Southern blotting. Northern bloUmg, 
dot blotting, colony hybridization, and plaque hybridization. In some applications, the nucleic 
10 acid capable of hybridizing to the labeled probe may be cloned into vectors such as expression 
vectors, sequencing vectors, or in vitro transcription vectors to facilitate the characterization 
and expression of the hybridizing nucleic acids in the sample. For example, such techniques 
may be used to isolate and clone sequences in a genomic library or cDNA library which are 
capable of hybridizing to the detectable probe as described in Example 30 above. 
15 PCR primers made as described in Example 44 above may be used in forensic 

analyses, such as the DNA fingerprinting techniques described in Examples 46-50 below. 
Such analyses may utilize detectable probes or primers based on the sequences of the the 5' 
ESTs or of cDNAs or genomic DNAs isolated using the 5' ESTs. 

20 EXAMPLE 46 

Forensic Matching by DNA Sequencing 
In one exemplary method, DNA samples are isolated from forensic specimens of, for 
example, hair, semen, blood or skin cells by conventional methods. A panel of PCR primers 
based on a number of the 5' ESTs of Example 25, or cDNAs or genomic DNAs isolated 
25 therefrom as described above, is then utilized in accordance with Example 44 to amplify' HNA 
of approximately 100-200 bases in length from the forensic specimen. Corresponding 
sequences are obtained from a test subject. Each ot these identihcation DNAs ts then 
sequenced using standard techniques, and a simple database companson determir.es the 
differences, if" any, betw^een the sequences from the subject and those from the sample. 
30 Statistically significant differences between the suspect's DNA sequences and those from the 
sample conclusively prove a lack of identity. This lack of identity can be proven, for example. 
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with only -one sequence. Identity, on the other hand, should be demonstrated v^ith a large 
number of sequences, all matching. Preferably, a minimum of 50 statistically identical 
sequences of 100 bases in length are used to prove identity between the suspect and the 
sample. 

5 

EXAMPLE 47 

Positive Identification by DNA Sequencing 
The technique outlined in the previous example may also be used on a larger scale to 
provide a unique fingerpnnt-type identification of any individual. In this technique, primers 

10 are prepared from a large number of 5 'EST sequences from Example 25, or cDNA or 
genomic DNA sequences obtainable therefrom. Preferably, 20 to 50 different primers are 
used. These primers are used to obtain a corresponding number of PCR-generated DNA 
segments from the individual in question in accordance with Example 44. Each of these 
DNA segments is sequenced, using the methods set forth in Example 46. The database of 

1 5 sequences generated through this procedure uniquely identifies the individual from whom the 
sequences were obtained. The same panel of primers may then be used at any later time to 
absolutely correlate tissue or other bioio^cal specimen with that individual. 

EXAMPLE 48 

20 Southern Blot Forensic Identification 

The procedure of Example 47 is repeated to obtain a panel of at least 10 amplified 
sequences from an individual and a specimen. Preferably, the panel contains at least 50 
amplified sequences. More preferably, the panel contains 100 amplified sequences In some 
embodiments, the panel contains 200 amplified sequences This PCR-generated DNA is then 

25 digested with one or a combination of, preferably, four base specific restriction eriZ^mes. 

Such enzymes are commercially available and known to those of skill in the an After 
digestion, tlie resultant gene fragments are size separated in multiple duplicate we. is on an 
agarose gel and transferred to nitrocellulose using Southern blotting techniques wc!l knovvTi 
to those with skill in the art. For a review of Southern blotting see Davis el nl (Basic 

30 Methods in Molecular BLolog>\ 1986, Elsevier Press, pp 62-65) , the disclosure of which is 
incorporated herein by reference.. 
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A panel of probes based on the sequences of 5' ESTs (or cDNAs or genoiinic ON As 
obtainable therefrom), or fragments thereof of ai ieast 10 bases, are radioaciively or 
colorimetricaily labeled using methods known in the an, such as nick translation or end 
labeling, and hybridized to the Southern biot using techniques known in the art (Davis et al.^ 

5 supra). Preferably, the probe compnses at least 12, 15, or 17 consecutive nucleotides from 
the 5' EST (or cDNAs or genomic DNAs obtainable therefrom) More preferably, the probe 
comprises at least 20-30 consecutive nucleotides from the 5' EST (or cDNAs or genomic 
DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the 5' EST (or cDNAs or genomic DNAs obtainable therefrom). 

10 Preferably, at least 5 to 10 of these labeled probes are used, and more preferably at 

least about 20 or 30 Eire used to provide a unique pattern. The resultant bands appearing 
from the hybridization of a large sample of 5' EST (or cDNAs or genomic DNAs obtainable 
therefrom) will be a unique identifier. Since the restriaion enzyme cleavage will be different 
for every individual, the band pattern on the Southern blot will also be unique. Increasing the 

1 5 number of 5' EST (or cDNAs or genomic DNAs obtainable therefr om) probes will provide a 
statistically higher level of confidence in the identification since there will be an increased 
number of sets of bands used for identification. 

EXAMPLE 49 

20 Dot Blot Identification Procedure 

Another technique for identifying individuals using the 5' EST sequences disclosed 
herein utilizes a dot blot hybridization technique. 

Genomic DNA is isolated from nuclei of subject to be identified Oligonucleotide 
probes of approximately 30 bp in length are synthesized that correspond to at least 10, 
25 preferably 50 sequences from the 5' ESTs or cDNAs cr genomic DNA^ c;btainable 
therefrom The probes are used to hybridize to the genomic DNA through conditions known 
to those in the art The oligonucleotides are end labeled with P"'^ usmg polynucleoiicle kinase; 
(Pharmacia). Dot Blots arc created by spotting the genomic DNA onto nitrocellulose or the 
like using a vacuum dot blot manifold (BioRad, Richmond California), The nitrocellulose 
30 filter containing the genomic sequences is baked or \J\^ linked to the filter, prehyhr; :1ized and 
hybridized with labeled probe using techniques known in the art (Davis et a/., si(pni) The ^'^P 
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labeled DNA fragnicnis arc sequentially hybndized with successively stnngent conditions to 
detect nunimal differences between the 30 bp sequence and the DNA, 
Tetramethylamnionium chloride is usefjl for identifying clones containing small numbers of 
nucleotide mismatches fVVood et oL, Proc. Natl. Acad. Sci. US.4 82(6): 1585- 1588, 1985) 
5 which is hereby incorporated by reference A unique pattern of dots distinguishes one 
individual from another individual. 

5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) or 
oligonucieoiides containing at least 10 consecutive bases from these sequences can be used as 
probes in the following alternative fingerprinting technique Preferably, the probe comprises at 

10 least 12, 15, or 17 consecutive nucleotides from the 5' EST sequences (or cDNAs or 
genomic DNAs obtainable therefrom). More preferably, the probe comprises at least 20-30 
consecutive nucleotides from the 5' EST sequences (or cDNM or genomic DNAs obtainable 
therefrom). In some embodiments, the probe comprises more than 30 nucleotides from the 5' 
EST sequences (or cDNAs or genomic DNAs obtainable therefrom) 

1 5 Preferably, a plurality of probes having sequences from different genes are used in the 

eiltemative fingerprinting technique. Example 50 below provides a representative alternative 
fingerprinting procedure in which the probes are derived from 5 'EST. 

EXAMPLE 50 

20 Alternative "Fingerprint" Identificauon Technique 

20-mer oligonucleotides are prepared from a large number, e.g. 50, 100, or 200, of 
5 'EST using commercially available oligonucleotide services such as Genset, Paris, France. 
Cell samples from the test subject are processed for DNA using techniques well known to 
those with skill in the art. The nucleic acid is digested with restnction enzymes such as EcoRl 

25 and Xbal. Following digestion, samples are applied to wells for electrophoresis The 
procedure, as knov,7; in the art, may be modified to accommodate poiyacr>iamide 
electrophoresis, however in this example, samples containing 5 ug of DNA are loaded into 
wells and separated on 0.8% agarose gels. The gels are transferred onto nitrocellulose using 
standard Southern blotting techniques. 

30 10 ng of each of the oligonucleotides are pooled and end-labeled with The 

nitrocellulose is prehybridrzed with blocking solution and hybridized with the labeled probes 
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Following hybridization and washing, the nitrocellulose tiller is exposed to X-Omat AR X-ray 
film. The resulting hybndization panem will be unique for each individual. 

It is additionally contemplated within this example that the number of probe 
sequences used can be varied for additional accuracy or clarily. 

5 

The proteins encoded by the extended cDNAs may also be used to generate 
antibodies as explained in Examples 30 and 43 m order to identify the tissue type or ceil 
species from which a sample is derived as described in example 5 1 . 

10 EXAMPLES! 

Identification of Tissue Types or Cell Species bv Means of 
Labeled Tissue Specific Antibodies 
Identification of specific tissues is accomplished by the visualization of tissue specific 
antigens by means of antibody preparations according to Examples 30 and 43 which are 
15 conjugated, directly or indirectly to a detectable marker. Selected labeled antibody species 
bind to their specific antigen binding panner in tissue sections, cell suspensions, or in cxtraas 
of soluble proteins fi-om a tissue sample to provide a pattern for qualitative or semi-qualitative 
interpretation. 

Antisera for these procedures must have a potency exceeding that of the native 
20 preparation, and for that reason, antibodies are concentrated to a mg/ml level by isolation of 
the gamma globulin fi^ction, for example, by ion-exchange chromatography or by ammonium 
sulfate fi-actionation. Also, to provide the most specific antisera, unwanted antibodies, for 
example to common proteins, must be removed fi-om the gamma globulin firaction, for 
example by means of insoluble immunoabsorbents, before the antibodies are labeled with the 
25 marker. Either monoclonal or heterologous antisera is suitable for either procedure 

A, Immimohistochemical technupws 

Punfied, high-titer antibodies, prepared as described above, are conjugated to a 
detectable marker, as described, for example, by Fudenberg, Chap 26 in; Bcisic and Clinical 
Immunology, 3rd Ed. Lange, Los Altos, California, 19S0, or Rose,, et ai. Chap. 12 in: 
30 Methods in Immimodiagfiosis, 2d Ed John Wiley and Sons, New York (1980), the 
disclosures of which are incorporated herein by reference 
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A -fluorescent marker, either fluorescein or rhodaiTune, is preferred, but antibodies can 
also be labeled with an enzyme that supports a color producing reaction with a substrate, such 
as horseradish peroxidase. Markers can be added to tissue-bound antibody in a second step, 
as described below. .AJtematively, the specific antitissue antibodies can be labeled with ferritin 
5 or other electron dense particles, and localization of the ferritin coupled antigen -antibody 
complexes achieved by means of an electron microscope In yet another approach, the 
antibodies are radiolabeled, with, for example and detected by overiaying the antibody 
treated preparation with photographic emulsion. 

Preparations to carry out the procedures can comprise monoclonal or polyclonal 
10 antibodies to a single protein or peptide identified as specific to a tissue type, for example, 
brain tissue, or antibody preparations to several antigenically distinct tissue specific antigens 
can be used in panels, independently or in mixtures, as required. 

Tissue sections and cell suspensions are prepared for immunohistochemical 
examination according to common histological techniques. Multiple cryostat sections (about 
1 5 4 |.im, unfixed) of the unknown tissue and known control, are mounted and each slide 
covered with different dilutions of the antibody preparation. Sections of known and unknown 
tissues should also be treated with preparations to provide a positive control, a negative 
control, for example, pre-immune sera, and a control for non-specific staining, for example, 
buffer. 

20 Treated sections are incubated in a humid chamber for 30 min at room temperature, 

rinsed, then washed in buffer for 30-45 min. Excess fluid is blotted away, and the marker 
developed. 

If the tissue specific antibody was not labeled in the first incubation, it can be labeled 
at this time in a second antibody-antibody reaction, for example, by adding fluorescein- or 
25 enzyme-conjugated antibody against the immunoglobulin class of the antiserum- producing 
species, for example, fluorescein labeled antibody to mouse IgG. Such labeled sera arc 
commercially available. 

The antigen found in the tissues by the above procedure can be quantified by 
measuring the intensity of color or fluorescence on the tissue section, and calibrating that 
30 signal using appropriate standards 
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B. Idcntificaiiun of tissue s^yecific soluble proteins 

The visualization of tissue specific proteins and identification of uniaiown tissues fronn 
that procedure is carried out using the labeled antibody reagents and detection strategy' as 
described for immunohistochemistry; however the sample is prepared according to an 
5 electrophoretic technique to distribute the proteins extracted from the tissue in an orderly 
array on the basis of molecular weight for detection 

A tissue sample is homogenized using a Virtis apparatus, ceil suspensions are 
disrupted by Dounce homogenization or osmotic lysis, using detergents in either case as 
required to disrupt cell membranes, as is the practice in the art. Insoluble cell components 
1 0 such as nuclei, microsomes, and membrane fragments are removed by ultracentrifugation, and 
the soluble protein-containing fraction concentrated if necessary and reserved for analysis. 

A sample of the soluble protein solution is resolved into individual protein species by 
conventional SDS polyacrylamide electrophoresis as described, for example, by Davis, et ai, 
Secdon 19-2 in: Basic Methods in Molecular Biology, Leder ed., Elsevier, New York, 1986, 
1 5 the disclosure of which is incorporated herein by reference, using a range of amounts of 
polyacrylamide in a set of gels to resolve the entire molecular weight range of proteins to be 
detected in the sample. A size marker is run in parallel for purposes of estimating molecular 
weights of the constituent proteins. Sample size for analysis is a convenient volume of from 5 
to 55 (il, and containing from about 1 to 100 ^.g protein. An aliquot of each of the resolved 
20 proteins is transferred by blotting to a nitrocellulose filter paper, a process that maintains the 
pattern of resolution. Multiple copies are prepared. The procedure, known as Western Blot 
Analysis, is well described in Davis, L. et ai, supra Section 19-3. One set of nitrocellulose 
blots is stained with Coomassie blue dye to visualize the entire set of proteins for comparison 
with the antibody bound proteins. The remaining nitrocellulose filters are then incubated with 
25 a solution of one or more specific antisera to tissue specific proteins prepared a.s described in 
Examples 30 and 43. In this procedure, as in procedure A above, apprupnate positive and 
negative sample and reagent controls are run. 

In either procedure A or B, a detectable label can be attached to the pnmary' tissue 
antigen-primary antibody complex according to various strategies and permutations thereof 
30 In a straightforward approach, the primary specific antibody can be labeled, aJternatively, the 
unlabeled complex can be bound by a labeled secondary anti-IgG antibody In other 
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approaches, either the pnrnary or secondary aniibody is conjugated to a biotin molecule, 
which can, m a subsequent 5;Tep, bind an avidin conjugated marker. Accorduig to yet another 
strategy, enzyme labeled or radioactive protein A, whach lias the property of binding to any 
IgG, is bound in a final step to either the pnrnary or secondary antibody. 
5 The visualization of tissue specific andgen binding at levels above those seen in 

control tissues to one or more tissue specific antibodies, prepared from the gene sequences 
identified fi^om extended cDNA sequences, can identify tissues of unknown origin, for 
example, forensic samples, or differentiated tumor tissue that has metastasized to foreign 
bodily sites 

10 In addition to their applications in forensics and identification, 5' ESTs (or cDNAs or 

genomic DNAs obtainable therefi-om) may be mapped to their chromosomal locations. 
Example 52 below describes radiation hybrid (RH) mapping of human chromosomal regions 
using 5'ESTs. Example 53 below describes a representative procedure for mapping an 5' 
EST to its location on a human chromosome. Example 54 below describes mapping of 5' 

1 5 ESTs on metaphase chromosomes by Fluorescence In Situ Hybridization (FISH). Those 
skilled in the art will appreciate that the method of Examples 52-54 may also be used to map 
cDNAs or genomic DNAs obtainable fi-om the 5' ESTs to their chromosomal locations. 



2. Use of 5' ESTs or Sequences Obtainable Therefrom or Portions Thereof in Chromosome 
Mapping 

20 EXAMPLE 52 

Radiation hybrid mapping of 5 'ESTs to the human genome 
Radiation hybrid (RH) mapping is a somatic cell genetic approach that can be used 
for high resolution mapping of the human genome In this approach, cell lines containing one 
or more human chromosomes are lethally irradiated, breaking eacli ciuurnosome into 

25 fragments whose size depends on the radiation dose These fragments are rescued by fusion 
with cultured rodent cells, >ieldmg subclones contair^.g different purti^ns of the human 
genome. This technique is described by Benham et ciL^ Genomics 4:509-5 1 7, 1989, and Cox 
ei ai. Science 250:245-250, 1990, the entire contents of which are hereby incorporated bv 
reference. The random and independent nature of the subclones permits etricient mapping of 
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any human genome marker. Human DNA isolated Gum a panel of 80-1 GO cell lines provides 
a mapping reagent for ordering 5'EST. In this approach, the frequency of breakage between 
markers is used to measure distance, allowing construction of fine resolution maps as has 
been done using conventional ESTs (Schuler et ai. Science 274:540-546, 1996, hereby 
5 incorporated by reference) 

RH mapping has been used to generate a high-resolution whole genome radiation 
hybnd map of human chromosome 17q22-q25.3 across the genes for growth honmone (GH) 
and thymidine kinase (TK) (Foster et al.^ Genomics 33:185-192, 1996), the region 
surrounding the Gorlin syndrome gene (Obemiayr et al^ Eur. 1 Hum, Genet. 4:242-245, 
10 1996), 60 loci covering the entire short arm of chromosome 12 (Raeymaekers et al. 
Genomics 29:170-178, 1995), the region of human chromosome 22 containing the 
neurofibromatosis type 2 locus (Frazer et aL, Genomics 14:574-584, 1992) and 13 loci on the 
long arm of chromosome 5 (Warrington eiai. Genomics 11:701-708, 1991). 

15 EXAMPLE 53 

Mapping of 5 'ESTs to HumanChro mo somes using PGR techniques 
5' ESTs (or cDNAs or genomic DNAs obtainable therefi-om) may be assigned to 
human chromosomes using PGR based methodologies. In such approaches, oligonucleotide 
primer pairs are designed fi-om the 5' ESTs (or cDNAs or genomic DNAs obtainable 

20 therefi-om) to minimize the chance of amplifying through an intron Preferably, the 
oligonucleotide primers are 18-23 bp in length and are designed for PGR amplification. The 
creation of PGR primers firom known sequences is well known to those with skill in the art. 
For a review of PGR technology see Erlich in PGR Technology, Principles and Applications 
for DNA Amplification, Freeman and Co , New York, 1992, the disclosure of which is 

25 incorporated herein by reference.. 

The primers are used in polymerase chain reactions (PGR) to amplify templates fi-om 
total human genomic DNA. PGR conditions are as follows: 60 ag ufgcriomic DNA is used 
as a template for PGR with 80 ng of each oligonucleotide primer, 0 6 uva\ of Taq polymerase, 
and 1 jiGu of a "'^P-labeled deoKyc^tidine triphosphate. The PGR is performed in a 

30 microplate thermocycler (Techne) tmder the following conditions 30 cycles or94°C, 1 .4 min, 
55°G, 2 nain; and 72°G, 2 min; with a final extension at 72°G for 10 min. The amplified 
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products analyzed on a 6% polyacryl amide seq\jencing gel and visualized by 
autoradiography. If the length of the resulting PCR product is identical to the distance 
between the ends of the primer sequences in the extended cDNA from which the primers are 
derived, then the PCR reaction is repeated with DNA templates from two panels of human- 
5 rodent somatic cell hybrids, BIOS PCRabie DNA (BIOS Corporation) and NIGMS Humaiv 
Rodent Somatic Cell H>'brid Mapping Panel Number 1 (NIGMS, Camden, NJ) 

PCR is used to screen a series of somatic cell hybrid cell lines containing defined sets 
of human chromosomes for the presence of a given 5' EST (or cDNA or genomic DNA 
obtainable therefrom). DNA is isolated from the somatic hybrids and used as starting 
10 templates for PCR_reactions using the primer pairs from the 5' EST (or cDNA or genomic 
DNA obtainable therefrom). Only those somatic cell hybrids with chromosomes containing 
the human gene corresponding to the 5' EST (or cDNA or genomic DNA obtainable 
therefrom) will yield an amplified fragment. The 5' EST (or cDNA or genomic DNA 
obtainable therefrom) are assigned to a chromosome by analysis of the segregation pattern of 
15 PCR products from the somatic hybrid DNA templates The single human chromosome 
present in all cell hybrids that give rise to an amplified fragment is the chromosome containing 
that 5'EST (or cDNA or genomic DNA obtainable therefrom). For a review of techniques 
and analysis of results from somatic ceil gene mapping experiments, see Ledbetter et a!.. 
Genomics 6:475-481, 1990, the disclosure of which is incorporated herein by reference. 

20 

EXAMPLE 54 

Mapping of Extended 5' ESTs to Chromosomes Using Fluorescence In Situ 

Hybridization 

Fluorescence in situ hybridization allows the 5'EST (or cDNA or genomic DNA 
25 obtainable therefrom) to he mapped to a particular location on a given chromosome. The 
chromosomes to be used for fluorescence in situ hybridization techniques may he obtained 
from a variety of sources including cell cultures, tissues, or whole blood. 

In a preferred embodiment, chromosomal localization of an S'EST (or cDNA or 
genomic DNA obtainable therefrom) is obtained by FISH as descnbed by Cherif et al. (Proc. 
30 Natl. Acad Sci, U.S.A., 87:6639-6643, 1990) ^ the disclosure of which is incorporated herein 
by reference.. Metaphase chromosomes are prepared from phytohemagglutinin (PHA)- 
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sliniulated blood cell donors. PHA- stimulated iyniphocyle^ fioin healthy males are cultured 
for 72 h in RPMI-164U medium. For synchronization, methotrexate (10 is added for 17 
h, followed by addition of 5-bromodeoxyuridine (5-BrdU, 0.1 mM) for 6 h. Colccmid (1 
;ig^nil) is added for the last 1 5 nain before harvesting the cells. Cells are collected, washed in 
5 RPN'll, incubated with a hypotonic solution of KCl (75 niM) at jl^'C for 15 min and fixed in 
three changes of methanol: acetic acid (3:1). The cell suspension is dropped onto a glass slide 
and air dried. The 5 'EST (or cDNA or genomic DNA obtainable therefrom) is labeled with 
biotiii-16 dUTP by nick translation according to the manufacturer's instructions (Bethesda 
Research Laboratories, Bethesda, MD), purified using a Sephadex G-50 column (Pharmacia, 
10 Upsala, Sweden) and precipitated. Just prior to hybridization, the DNA pellet is dissolved in 
hybridization buffer (50% formamide, 2 X SSC, 10% dextran sulfate, i mg/ml sonicated 
salmon spenn DNA, pH 7) and the probe is denatured at 70°C for 5-10 min. 

Slides kept at -20°C are treated for 1 h at 3TC with RNase A (100 ^ig/ml), rinsed 
three times in 2 X SSC and dehydrated in an ethanol series. Chromosome preparadons are 
15 denatured in 70% fonmamide, 2 X SSC for 2 min at 70°C, then dehydrated at 4°C The 
slides are treated with proteinase K (10 ng/ 100 ml in 20 mM Tris-HCl, 2 mM CaCy at 3TC 
for 8 min and dehydrated. The hybridization mixture containing the probe is placed on the 
slide, covered with a coverslip, seeded with rubber cement and incubated overnight in a humid 
chamber at 37°C. After hybridization and post-hybridization washes, the biotinylated probe is 
20 detected by avidin-FITC and amplified with additional layers of biotinylated goat anti-avidin 
and avidin-FITC. For chromosomal localization, fluorescent R- bands axe obtained as 
previously described (Cherif et qI, supra). The slides are observed under a LEICA 
fluorescence microscope (DMRX.\). Chromosomes are counterstained with propidium 
iodide and the fluorescent signal of the probe appears as tv/o symmetrical yellow-green spots 
25 on both chromatids of the fluorescent R-band cliromosome (red). Thus, a particular 5'EST 
(or cDNA or genomic DNA obtainable therefrom) may be localized to a particular 
cytogenetic R band on a given chromosome. 

Once the 5 'EST <or cDNA or genonuc DNA obtainable therefrom) have been 
30 assigned to particular chromosomes using the techniques described in Fxamples 52-54 above, 
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they may be utilized to construct a high resolution map of the diromosomes on which they 
are located or to identify the chromosomes m a sample 

EXAMPLE 55 

5 Use of 5^EST to Construct or Expand Chrom osome Maps 

Chromosome mapping involves assigning a given unique sequence to a particular 
chromosome as described above. Once the unique sequence has been mapped to a given 
chromosome, it is ordered relative to other unique sequences located on the same 
chromosome. One approach to chromosome mapping utilizes a series of yeast artificial 
10 chromosomes (YACs) bearing several thousand long inserts derived from the chromosomes 
of the organism from which the extended cDNAs (or genomic DNAs obtainable therefrom) 
are obtamed. This approach is described in Nagaraja et aL Genome Research 7:210-222, 
1997, the disclosure of which is incorporated herein by reference. Briefly, in this approach 
each chromosome is broken into overiapping pieces which are inserted into the YAC vector. 
15 The YAC inserts are screened using PCR or other methods to determine whether they 
mclude the 5'EST (or cDNA or genonuc DNA obtainable therefrom) whose position is to be 
determined. Once an insert has been found which includes the 5 'EST (or cDNA or genomic 
DNA obtainable therefrom), the insert can be analyzed by PCR or other methods to 
determine whether the insert also contains other sequences known to be on the chromosome 
20 or in the region from which the 5'EST (or cDNA or genomic DNA obtainable therefrom) 
was derived. This process can be repeated for each insert in the YAC Ubrary to determine the 
location of each of the extended cDNAs (or genomic DNAs obtainable therefrom) relative to 
one another and to other known chromosomal markers. In this way, a high resolution map of 
the distribution of numerous unique markers along each of the organisms chromosomes may 
25 be obtained. 

As described in Example 56 below extended cDNAs ( m gencimjc DN,\s obtainable 
therefrom) may also be used to identity genes associated w^th a particular phenotype. such as 
hereditary disease or drug response. 
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3 Use of 5'ESTs or Sequences Obtained Theicfiom or Fragments Thereof in Gene 
Identitication 

EXAMPLE 56 

Identification of genes associated with hereditary dise ases or drug response 
5 This example illustrates an approach useful for the association of 5'ESTs (or cDNA 

or genomic DNA obtainable therefrom) with particular phenotypic characteristics In this 
example, a particular 5 'EST (or cDNA or genomic DNA obtainable therefrom) is used as a 
test probe to associate that 5'EST (or cDNA or genomic DNA obtainable therefrom) with a 
particular phenotypic characteristic. 
10 5'ESTs (or cDNA or genomic DNA obtainable therefrom) are mapped to a particular 

location on a human chromosome using techniques such as those described in Examples 52 
and 53 or other techniques known in the art. A search of Mendelian Inheritance in Man 
(McKusick in Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) reveals the region of the human chromosome which 
1 5 contains the 5'EST (or cDNA or genomic DNA obtainable therefrom) to be a very gene rich 
region containing several known genes and several diseases or phenotypes for which genes 
have not been Identified. The gene corresponding to this 5'EST (or cDNA or genomic DNA 
obtainable therefrom) thus becomes an immediate candidate for each of these genetic 
diseases 

20 Cells from patients with these diseases or phenotypes are isolated and expanded in 

culture PGR primers from the 5'EST (or cDNA or genomic DNA obtainable therefrom) are 
used to screen genomic DNA, mRNA or cDNA obtained from the patients. 5'ESTs (or 
cDNA or genomic DNA obtainable therefrom) that are not amplified in the patients can be 
positively associated with a particular disease by further analysis. .Alternatively, the I*CR 

25 analysis may >ield fragments of different lengths when the samples are derived from an 
indi\^dual having the phenot\pe associated with the disease than when the sample is derived 
from a healthy indi\adual, indicating that the gene containing the 5" EST may be responsible 
for the genetic disease. 
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VT. Use of 5'EST (or cDNA or Genomic DNA Obtainable Therefrom) to Construct 
Vectors 

The present 5'ESTs (or cDNA or genomic DNA obtainable therefrom) may also 
be used to construct secretion vectors capable of directing the secretion of the proteins 
5 encoded by genes therein. Such secretion vectors may facilitate the puritlcation or 
enrichment of the proteins encoded by genes inserted therein by reducing the number of 
background proteins from which the desired protein must be purified or ennched 
Exemplary secretion vectors are described in Example 57 below. 

10 1. Construction of Secretion Vectors 

EXAMPLE 57 

Construction of Secretion Vectors 
The secretion vectors include a promoter capable of directing gene expression in the 
host cell, tissue, or organism of interest. Such promoters include the Rous Sarcoma Virus 
15 promoter, the SV40 promoter, the human cytomegalovirus promoter, and other promoters 
familiar to those skilled in the art. 

A signal sequence from a 5' EST (or cDNAs or genomic DNAs obtainable 
therefrom) is operably linked to the promoter such that the mRNA transcribed from the 
promoter will direct the translation of the signal peptide. The host cell, tissue, or organism 
20 may be any cell, tissue, or organism which recognizes the signal peptide encoded by the signal 
sequence in the 5* EST (or cDNA or genomic DNA obtainable therefrom). Suitable hosts 
include mammalian cells, tissues or organisms, avian cells, tissues, or organisms, insea cells, 
tissues or organisms, or yeast. 

In addition, the secretion vector contains cloning sites for inserting genes encoding 
25 the protems which are to be secreted. The clonmg sites facilitate the cloning of the insert 
gene in frame with the signal sequence such that a fijsion protein in which the signal peptide is 
fused to the protein encoded by the inserted gene is expressed from the mRNA transcribed 
from the promoter. The signal peptide directs the extracellular secretion of the frisioa protein 
The secretion vector may be DNA or RNA and may integrate into the chromosome 
30 nf the host, be stably maintained as an extrachromosomal replicon in the host, be an artificial 
chromosome, or be transiently present in the host. Many nucleic acid backbones suitable for 
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use as sccreiion vectors are known to those skilled ia the an, including retroviral vectors, 
SV40 vectors. Bovine Papilloma Virus vectors, yeast integrating plasmids, yeast episomal 
plasmids, yeast artificial chromosomes, human artificial chromosomes, P element vectors, 
bacuiovirus veaors, or bacterial piasmids capable of being transiently introduced into the 
S host. 

The secretion vector may also contain a polyA signal such that the polyA signal is 
located downstream of the gene inserted into the secretion vector. 

After the gene encoding the protein for which secretion is desired is inserted into the 
secretion vector, the secretion vector is introduced into the host cell, tissue, or organism using 

10 calcium phosphate precipitation, DEAE-Dextran, electroporation, liposome-mediated 
transfection, viral particles or as naked DNA The protein encoded by the inserted gene is 
then purified or ennched fi-om the supernatant using conventional techniques such as 
ammonium sulfate precipitation, immunoprecipitation, immunochromatography, size 
exclusion chromatography, ion exchange chromatography, and HPLC, Alternatively, the 

15 secreted protein may be in a sufficiently enriched or pure state in the supernatant or growth 
media of the host to permit it to be used for its intended purpose without flirther ennchment. 

The signal sequences may also be inserted into vectors designed for gene therapy In 
such vectors, the signal sequence is operably linked to a promoter such that mRNA 
transcribed fi-om the promoter encodes the signal peptide A cloning site is located 

20 downstream of the signal sequence such that a gene encoding a protein whose secretion is 
desired may readily be inserted into the vector and fiised to the signal sequence. The veaor is 
introduced into an appropriate host cell. The protein expressed from the promoter is secreted 
extracellularly, thereby producing a therapeutic effect. 

^5 The 5' ESTs may also be used to clone sequences located upstieam of the 5' ESTs 

which are capable of regulating gene expression, including promoter sequences, enhancer 
sequences, and other upstream sequences which influence transcnption or translation levels 
Once identified and cloned, these upstream reg-aiatory sequences may be used in expressuin 
vectors designed to direct the expression of an inserted gene in a desired spatial, temporal, 

30 developmental, or quanutative fasluon. Example 58 describes a method for cloning 
sequences upstream of the extended cDNAs or 5' ESTs. 
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2 Identification of Upstream Sequen ces With Promoting or Re^ulatoPv^ Ac tivities 

EX.A.iVtPLE 58 

Use of Extend ed cDNAs or 5' ESTs to Clone Upstream Sequences from Genomic DNA 
Sequences derived from extended cDNAs or S' ESTs may be used to isolate the 
5 promoters of the corresponding genes using chromosome walking techniques. In one 
chromosome walking technique, which utilizes the GenomcWalkcr'^'^ kit available from 
Clontech, five complete genomic DNA samples are each digested with a different restriction 
enzyme which has a 6 base recognition site and leaves a blunt end. Following digestion, 
oligonucleotide adapters are ligated to each end of the resulting genomic DNA fragments. 

10 For each of the five genomic DNA libraries, a first PGR reaction is performed 

according to the manufacturer's mstructions (which are incorporated herein by reference) 
using an outer adaptor primer provided in the kit and an outer gene specific primer. The gene 
specific primer should be selected to be specific for the extended cDNA or 5' EST of interest 
and should have a melting temperature, length, and location in the extended cDNA or 5 'EST 

15 which is consistent with its use in PGR reactions. Each first PGR reaction contains 5 ng of 
genomic DNA, 5 of lOX Tth reaction buffer, 0.2 mM of each dNTP, 0.2 jaM each of outer 
adaptor primer and outer gene specific primer, LI mM of Mg(0Ac)2, and 1 jil of the Tth 
polymerase SOX mix in a total volume of 50 The reaction cycle for the first PGR reaction 
is as foUows: 1 min - 94°G / 2 sec - 94°G, 3 min - 72°G (7 cycles) / 2 sec - 94°C, 3 min - 

20 67°C (32 cycles) / 5 min - 67°C. 

The product of the first PGR reaction is diluted and used as a template for a 
second PGR reaction according to the manufacturer's instructions using a pair of nested 
primers which are located internally on the amplicon resulting from the first PGR 
reaction For example, 5 |il of the reaction product of the first PGR reaction mixture 

25 may be diluted 180 times. Reactions are made m a 50 |il volume having a composition 
identical to that of the first PGR reaction except the nested primers arc used. The first 
nested pnmer is specific for the adaptor, and is provided with the GenomeWalker' kit. 
The second nested primer is specific for the panicular extended cDNA or 5' EST for 
which the promoter is to be cloned and should have a melting temperature, length, and 

30 location m the extended cDNA or 5' EST which is consistent with its use in PGR 
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reactions. The reaction parameters of the second PCR leactiori are as follows 1 min - 
94=C / 2 sec - 94^C, 3 iniii - IT'Q (6 cycles) / 2 sec - 94^C, 3 mm - 67"=C (25 cycles) / 5 
min - 67°C. The product of the second PCR reaction is purified, cloned, and sequenced 
using standard techniques. 
5 Alternatively, two or more human genomic DNA libraries can be constructed by 

using two or more restriction enzymes. The digested genomic DNA is cloned into vectors 
which can be converted into single stranded, circular, or linear DNA A biotinylated 
oligonucleotide comprising at least 15 nucleotides from the extended cDNA or 5' EST 
sequence is hybridized to the single stranded DNA. Hybrids between the biotinylated 

10 oligonucleotide and the single stranded DNA containing the extended cDNA or EST 
sequence are isolated as described in Example 29 above. Thereafter, the single stranded 
DNA containing the extended cDNA or EST sequence is released from the beads and 
converted into double stranded DNA using a primer specific for the extended cDNA or 5' 
EST sequence or a primer corresponding to a sequence included in the cloning vector. The 

1 S re^sulting double stranded DNA is transformed into bacteria DNAs containing the 5' EST or 
extended cDNA sequences are identified by colony PCR or colony hybridization. 

Once the upstream genomic sequences have been cloned and sequenced as described 
above, prospective promoters and transcription start sites within the upstream sequences may 
20 be identified by comparing the sequences upstream of the extended cDNAs or 5' ESTs with 
databases containing known transcription start sites, transcription factor binding sites, or 
promoter sequences. 

In addition, promoters in the upstream sequences may be identified using promoter 
reporter vectors as described in Example . 

25 

EXAMPLE 59 

Identification of Promoters in Cloned Upstream Sequences 
The genomic sequences upstream of the extended cDNAs or 5' ESTs are cloned into 
a suitable promoter reporter vector, such as the pSEAP-Basic, pSEAP-Enhancer, pPgaU 
30 Basic, pPgal-Enhancer, or pEGFP-1 Promoter Reporter vectors available from Clontech 
Briefly, each of these promoter reporter vectors include multiple cloning sites positioned 
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upstreain of a reporter gene encoding a readily assayable protein such as secreted alkaline 
phosphatase, p galactosidase, or green fluorescent protein. The sequences upstream of the 
extended cDNAs or 5' ESTs are inserted into the cloning sites upstream of the reporter gene 
in both orientations and introduced into an appropriate host cell. The level of reporter protein 
5 is assayed and compared to the level obtained from a vector which lacks an insert in the 
cloning site The presence of an elevated expression level in the vector containing the insert 
with respect to the control vector indicates the presence of a promoter in the insert If 
necessary', the upstream sequences can be cioned into vectors which contain an enhancer for 
augmenting transcription levels from weak promoter sequences. A significant level of 

1 0 expression above that observed with the vector lacking an insert indicates that a promoter 
sequence is present in the inserted upstream sequence 

Appropriate host cells for the promoter reporter vectors may be chosen based on the 
results of the above described determination of expression patterns of the extended cDNAs 
and ESTs. For example, if the expression pattern analysis indicates that the mRNA 

15 corresponding to a particular extended cDNA or 5' EST Is expressed in fibroblasts, the 
promoter reporter vector may be introduced into a human fibroblast cell line. 

Promoter sequences within the upstream genomic DNA may be fiirther defined by 
constructing nested deletions in the upstream DNA using conventional techniques such as 
Exonuclease HI digestion. The resulting deletion fragments can be inserted into the promoter 

20 reporter vector to determine whether the deletion has reduced or obliterated promoter 
activity. In this way, the boundaries of the promoters may be defined If desired, potential 
individual regulatory sites within the promoter may be identified using site directed 
mutagenesis or linker scanning to obliterate potential transcription factor binding sites within 
the promoter individually or in combination The effects of these mutations on transcription 

25 levels may be determined by inserting the muUtions into the cloning sites in the promoter 
reporter vectors 

EX.\MPLE 60 

Cloning and I d entification of l^romoters 
30 Using the method descnbed in Example 58 above vvith 5' ESTs, sequences upstream 

of several genes were obtained. Using the pnmer pairs GGG Au\G ATG GAG ATA GTA 
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TTG CCT G (SEQ ID NO;29) and CTG CCA 'I G 1 ACA lUA TAG AGA GAT TC (SEQ 
ID NO:30), the promoter having ihc internal designation P13II2 (SEQ ID N0 3i) was 
obtained. 

Using the primer pairs GTA CCA GGGG ACT GTG ACC Al l GC (SEQ ID 
NO:32) and CTG TGA CCA TTG CTC CCA AGA GAG (SEQ ID NO 3:^), tlie promoter 
having the internal designation IM5B4 (SEQ ID NO 34) was obtained. 

Using the pnmer pairs CTG GGA TGG AAG GCA CGG TA (SEQ ID NO:35) and 
GAG ACC ACA CAG CTA GAC AA (SEQ ID NO 36), llie promoter having the inienui! 
designation P29B6 (SEQ ID NO:37) was obtained. 

Figure 4 provides a schematic description of the promoters isolated and the way they 
are assembled with tlie corresponding 5' tags. The upstream sequences were screened for the 
presence of motifs resembling transcription factor binding sites or tcnowri transcription start 
sites using the computer program Matlnspector release 2.0, August 1996. 

Table Vll describes the transcription factor binding sites present in each of these 
promoters. The columns labeled matrice provides the name of the Matlnspector matrix used. 
The column labeled position provides the 5' position of the promoter site Numeration of the 
sequence starts from the transcription site as dctcnmincd by matching the genomic sequence 
with the 5' EST sequence. The column labeled "orientation" indicates the DNA strand on 
which the site is found, with the + strand being the coding strand as determined by matching 
the genomic sequence with the sequence of the 5' EST. The column labeled "score" provides 
the Matlnspector score found for this site. The column labeled "length" provides the length 
of the site in nucleotides. The column labeled "sequence" provides the sequence of the site 
found. 

Bacterial clones containing plasmids containing the promoter sequences described 
above described above are presently stored in the inventor's laboratories under the tntcrr.al 
identification numbers provided above The inserts may be recovered from the deposited 
materials by growing an aliquot of the appropriate bacterial clone in the appropnaic medium 
The plasmid DNA can then be isolated using plasmid isolation procedures familiar to tliosc 
skilled in the art such as alkaline lysis minipreps or large scale alkaline lysis plasmid isolation 
procedures. If desired the plasmid DNA may be further enriched by centrifugation on a 
cesium chloride gradient, size exclusion chromatography, or anion exchange cliromatography. 
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The plasniid DNA obtained using these procedures may then be manipulated using standard 
cloning techniques familiar to those skilled in the an. Alternatively, a PGR can be done with 
primers designed at both ends of the EST insertion. The PGR product which corresponds to 
the 5' EST can then be manipulated usmg standard cloning techniques familiar to those skilled 
5 in the art. 

The promoters and other regulatory sequences located upstream of the extended 
cDNAs or 5' ESTs may be used to design expression vectors capable of directing the 
expression of an inserted gene in a desired spatial, temporal, developmental, or quantitative 
manner A promoter capable of directing the desired spatial, temporal, developmental, and 

10 quantitative patterns may be selected using the results of the expression analysis described in 
Example 26 above For example, if a promoter which confers a high level of expression in 
muscle is desired, the promoter sequence upstream of an extended cDNA or 5' EST derived 
from an mRNA which is expressed at a high level in muscle, as determined by the method of 
Example 26, may be used in the expression vector. 

1 5 Preferably, the desired promoter is placed near multiple restriction sites to facilitate 

the cloning of the desired insert downstream of the promoter, such that the promoter is able 
to drive expression of the inserted gene. The promoter may be inserted in conventional 
nucleic acid backbones designed for extrachromosomal replication, integration into the host 
chromosomes or transient expression. Suitable backbones for the present expression vectors 

20 include retroviral backbones, backbones from eukaryotic episomes such as SV40 or Bovine 
Papilloma Virus, backbones from bacterial episomes, or artificial chromosomes 

Preferably, the expression vectors also include a polyA signal downstream of the 
multiple restriction sites for directing the polyadenylation of mRNA transcribed from the gene 
inserted into the expression vector. 

25 Following the identification of promoter sequences using the procedures of Examples 

58-60, proteins which interact with the promoter may be identified as described in Example 
61 below 
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EXAMPLE 61 

Identifjcation of Proteins Which Interact with Pi oniuter Sequences, Upstream 
R egulatory Sequences, or mRNA 
Sequences within the pronnoter region which are likely to bind transcription factors 
5 may be identified by homology to known transcription factor binding sites or through 
conventional mutagenesis or deletion analyses of reporter plasmids containing the promoter 
sequence For example, deletions may be made in a reporter plasmid containing the promoter 
sequence of interest operably linked to an assayable reporter gene The reporter plasmids 
carrying various deletions wdthin the promoter region are transfected into an appropnate host 
10 ceU and the effects of the deletions on expression levels is assessed. Transcription factor 
binding sites within the regions in which deletions reduce expression levels may be further 
localized using site directed mutagenesis, linker scanning analysis, or other techniques familiar 
to those skilled in the art. 

Nucleic acids encoding proteins which interact with sequences in the promoter may 
15 be identified using one-hybrid systems such as those described in the manual accompanying 
the Matchmaker One-Hybrid System kit available from Clontech (Catalog No. K1603-1), the 
disclosure of which is incorporated herein by reference Briefly, the Matchmaker One-hybrid 
system is used as foQows. The target sequence for which it is desired to identify binding 
proteins is cloned upstream of a selectable reporter gene and integrated into the yeast 
20 genome. Preferably, multiple copies of the target sequences are inserted into the reporter 
plasmid in tandem. A library comprised of fusions between cDNAs to be evaluated for the 
ability to bind to the promoter and the activation domain of a yeast transcription factor, such 
as GAL4, is transformed into the yeast strain containing the integrated reporter sequence. 
The yeast are plated on selective media to select cells expressing the selectable marker linked 
25 to the promoter sequence The colonies which grow on the selective media contain genes 
encoding proteins which bind the target sequence The inserts in the genes encoding the 
flision proteins are fiirther characterized by sequencing. In addition, the inserts may be 
inserted into expression vectors or in vitro transcription vectors Binding of the polypeptides 
encoded by the inserts to the promoter DNA may be confirmed by techniques familiar to 
30 those skilled in the art, such as gei shitl; analysis or DNAse protection analysis 
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VII. Lse of 5' ES Is (or cDNAs or Cienomic DNAs ObU^inabie Therefrom) in Gene 
Therapy 

The present invention also compnses the use of 5'ESTs (or cDNA or genomic DNA 
obtainable therefrom) in gene therapy strategies, including antisense and tnple helix strategies 
5 as described in Examples 62 and 63 below In antisense approaches, nucleic acid sequences 
complementary to an mRNA are hybridized to the mRNA intracellularly. thereby blocking the 
expression of the protein encoded by the mRNA. The antisense sequences may prevent gene 
expression through a variety of mechaiusms For example, the antisense sequences may 
inhibit the ability of ribosomes to translate the mRNA. Alternatively, the antisense sequences 
10 may block transport of the mRNA from the nucleus to the cytoplasm, thereby limiting the 
amount of mRNA available for translation Another mechanism through which antisense 
sequences may inhibit gene expression is by interfering with mRJS'A splicing. In yet another 
strategy, the antisense nucleic acid may be incorporated in a ribozyme capable of specifically 
cleaving the target mRNA. 

15 

EXAMPLE 62 
Preparation and Use of Antisense Oligonucleotides 
The antisense nucleic acid molecules to be used in gene therapy may be either DNA 
or RNA sequences. They may comprise a sequence complementary to the sequence of the 
20 5 'EST (or cDNA or genomic DNA obtainable therefrom). The antisense nucleic acids 
should have a length and melting temperature sufficient to permit formation of an intracellular 
duplex with suflBcient stability to inhibit the expression of the mRNA in the duplex. Strategies 
for designing antisense nucleic acids suitable for use in gene therapy are disclosed in Green et 
aL, Ami. Rev. Biochem. 55:569-597, 1986, and Izant and Weintraub, Cell 36:1007-1015, 
2 ^ 1 984, which arc hereby incorporated by reference 

In some strategies, antisense molecules are obtained from a nucleotide sequence 
encoding a protein by reversing the onentation of the coding region with respect to a 
promoter so as to transcnbethe opposite strand from that which is nonmally transcribed in the 
cell. The antisense molecules may be transcribed using in vitro transcription s>'Stems such as 
30 those which employ T7 or SP6 polymerase to generate the transcript. /Vnother approach 
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involves transcription of the antisense nucleic acids in vivo by operably linking DNA 
containing the antisense sequence to a promoter in an expression vector. 

Alternatively, oligonucleotides which are complementary to the strand normally 
transcribed in the cell may be s>T:ithesized in vitro Thus, the antisense nucleic acid<^ are 
5 complementary to the corresponding mRNA and are capable of hybridizing to the mRNA to 
create a duplex. In some embodiments, the antisense sequences may contain modified sugar 
phosphate backbones to increase stability and make them less sensitive to RKase activity. 
Examples of modifications suitable for use in antisense strategies are descnbed by Rossi et al., 
Pharmacol. Ther 50(2):245-254, 1991, which is hereby incorporated by reference. 
0 Various types of antisense oligonucleotides complementary to the sequence of the 

5 'EST (or cDNA or genomic DNA obtainable therefrom) may be used. In one preferred 
embodiment, stable and semi-stable antisense oligonucleotides described in International 
Application No. PCT WO94/23026, hereby incorporated by reference, are used In these 
molecules, the 3' end or both the 3' and 5' ends are engaged in intramolecular hydrogen 
5 bonding between complementary base pairs These molecules are better able to withstand 
exonuclease attacks and exhibit increased stability compared to conventional antisense 
oligonucleotides. 

In another preferred embodiment, the antisense oligodeoxynucleotides against herpes 
simplex virus types I and 2 described in International Application No. WO 95/04141, hereby 
20 incorporated by reference, are used. 

In yet another preferred embodiment, the covalently cross-linked antisense 
oligonucleotides described in International Application No. WO 96/31523, hereby 
incorporated by reference, are used. These double- or single-stranded oligonucleotides 
comprise one or more, respectively, inter- or intra-oligonucleotide covalent cross-linkages, 
25 wherein the linkage consists of an amide bond between a primary amine group of one strand 
and a carboxyl group of the other strand or of the same strand, respectively, the pnmary 
amine group being directly substituted in the 2* position of the strand nucleotide 
monosaccharide ring, and the carboxyl group being carried by an aliphatic spacer group 
substituted on a nucleotide or nucleotide analog of the other strand or the same strand, 
30 respeaively. 
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The antisease oligodcox>Tiacieotides and oligonucleotides disclosed in International 
Application No. WO 92/18522, incorporated by reference, may also be used. These 
molecules are stable to degradation and contain at least one transciiption control recognition 
sequence which binds to control proteins and are effective as decoys therefore. These 
5 molecules may contain "hairpin" stmcnires, "dumbbell" structures, "modified dumbbell" 
structures, "cross- linked" decoy structures and "loop" structures. 

In another preferred embodiment, the cyclic double-stranded oligonucleotides 
described in European Patent Application No. 0 572 287 A2, hereby incorporated by 
reference are used. These ligated oligonucleotide "dumbbells" contain the binding site for a 
10 transcription factor and inhibit expression of the gene under control of the transcripdon factor 
by sequestering the factoi'. 

Use of the closed antisense oligonucleotides disclosed in International Application 
No. WO 92/19732, hereby incorporated by reference, is also contemplated. Because these 
molecules have no free ends, they are more resistant to degradation by exonucleases than are 
15 conventional oligonucleotides. These oligonucleotides may be multifunctional, interacting 
with several regions which are not adjacent to the target mRNA. 

The appropriate level of antisense nucleic acids required to inhibit gene expression 
may be determined using in vitro expression analysis The antisense molecule may be 
introduced into the cells by difRision, injection, infection, transfection or h- region-mediated 
20 import using procedures known in the art. For example, the antisense nucleic acids can be 
introduced into the body as a bare or naked oligonucleotide, oligonucleotide encapsulated in 
lipid, oligonucleotide sequence encapsidated by viral protein, or as an oligonucleotide 
operably linked to a promoter contained in an expression vector. The expression veaor may 
be any of a variety of expression vectors known in the art, including retroviral or viral vectors. 
25 vectors capable of extrachromosomal replication, or integrating vectors The veaors may be 
DNA or RNA. 

The antisense molecules are introduced onto cell samples at a number of different 
concentiations preferably between lxlO'^^1 to ]xTO"'M Once the minimum concentration 
that can adequately control gene expression is identified, the optimized dose is translated into 
30 a dosage suitable for use in vivo For example, an inhibiting concentration in ailture of IkIO ' 
translates into a dose of approximately 0.6 mg^'kg bod>"weight. Levels of oligonucleotide 
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approacliiiig 100 mg/kg bad\aveight or higher may be possible after testing the toxicit>' of the 
oligonucleotide in laboratory animals. It is additionally contemplated that cells from the 
vertebrate are removed, treated with the antisense oligonucleotide, and reintroduced into the 
vertebrate. 

5 It is further contemplated that the antisense oligonucleotide sequence is incorporated 

into a ribozyme sequence to enable the antisense to specifically bind and cleave its target 
mRNA. For technical applications of ribozyme and antisense oligonucleotides see Rossi ct 
cil., stipra. 

In a preferred application of this invention, the polypeptide encoded by the gene is 

10 first identified, so that the effectiveness of antisense inhibition on translation can be monitored 
using techniques that include but are not limited to antibody-mediated tests such as RlAs and 
ELISA, fijinctional assays, or radiolabeling. 

The 5' ESTs of the present invention (or cDNAs or genomic DNAs obtainable 
therefrom) may also be used in gene therapy approaches based on intracellular triple helix 

15 formation. Triple helix oligonucleotides are used to inhibit transcription fi-om a genome 
They are particularly useful for studying alterations in cell activity as it is associated with a 
particular gene. The 5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) 
of the present invention or, more preferably, a portion of those sequences, can be used to 
inhibit gene expression in individuals having diseases associated with expression of a 

20 particular gene. Similarly, a portion of 5' EST sequences (or cDNAs or genomic DNAs 
obtainable therefrom) can be used to study the effect of inhibiting transcription of a particular 
gene within a cell. Traditionally, homopurine sequences were considered the most usefijl for 
triple helix strategies. However, homopyrinrddine sequences can also inhibit gene expression. 
Such homopyrimidine oligonucleotides bind to the major groove at 

25 homopurine: homopyrimidine sequences. Thus, both types of sequences from the 5'EST or 
from the gene corresponding to the 5'EST are cutiteniplated within the scope of this 
invention 
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EX^AMPLE 63 

Pr eparation and Use of Trip l e Helix Probes 

The sequences of the 5' ESTs (or cDNAs or genoniic DNAs obtainable therefrom) 
are scanned to identify lO-mer to 20-mer homupyrimidine or homopurine stretches which 
could be used in triple-helix based strategies for inhibiting gene expression Following 
identification of candidate homopyrimidine or homopurine stretches, their efficiency in 
inliibiting gene expression is assessed by introducing varying amounts of oligonucleotides 
containing the candidate sequences into tissue culture cells which normally express the target 
gene. The oligonucleotides may be prepared on an oligonucleotide synthesizer or they may 
be purchased coitimercially from a company specializing in custom oligonucleotide synthesis, 
such as GENSET, Paris, France. 

The oligonucleotides may be introduced into the cells using a variety of methods 
known to those skilled in the art, including but not limited to calcium phosphate precipitation, 
DEAE-Dextran, electroporation, liposome-mediated transfection or native uptake. 

Treated cells are monitored for altered cell function or reduced gene expression using 
techniques such as Northern blotting, RNase protection assays, or PGR based strategies to 
monitor the transcription levels of the target gene in cells which have been treated with the 
oligonucleotide. The cell funaions to be monitored are predicted based upon the homologies 
of the target gene corresponding to the extended cDNA from which the oligonucleotide was 
derived with known gene sequences that have been associated with a particular function. The 
cell functions can also be predicted based on the presence of abnormal physiologies within 
cells derived from individuals with a particular inherited disease, particularly when the 
extended cDNA is associated with the disease using techniques described in Example 56. 

The oligonucleotides which are efifeaive in inhibiting gene expression in tissue culture 
cells may then be introduced in vivo using the techniques described above and in Example 62 
ai a dosage calculated based on the m vitro results, as descnbed in Example 62 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be 
replaced with alpha anomers to render the oiigonucieotide more resistant to nucleases 
Further, an intercalating agent such as ethidium bromide, or the like, can be attached to the 3' 
end of the alpha oligonucleotide to stabilize the triple helix. For information on the 
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generation of oiigonucieotides suitable for tnple helix fomnanon see Griffin ei al.^ Science 
245:967-971, 19i^9, which is hereby incorporated by this reference. 

EXAMPLE 64 

5 Use of cDNAs Obtained Using the 5' ESTs to Express an Encoded Protein in a I lost 

Organism 

The cDNAs obtained as described above using the 5' ESTs of the present invention 
may also be used to express an encoded protein in a host organism to produce a beneficial 
effect. In such procedures, the encoded protein may be transiently expressed in the host 
1 0 organism or stably expressed in the host organism. The encoded protein may have any of the 
activities described above. The encoded protein may be a protein which the host organism 
lacks or, alternatively, the encoded protein may augment the existing levels of the protein in 
the host organism. 

A full length extended cDNA encoding the signal peptide and the mature protein, or 
15 an extended cDNA encoding only the mature protein is introduced into the host organism 
The extended cDNA may be introduced into the host organism using a variety of techniques 
known to those of skill in the art. For example, the extended cDNA may be injected into the 
host organism as naked DNA such that the encoded protein is expressed in the host organism, 
thereby producing a beneficial eflfect. 
20 Aitematively, the extended cDNA may be cloned into an expression vector 

downstream of a promoter which is active in the host organism. The expression vector may 
be any of the expression vectors designed for use in gene therapy, including viral or retroviral 
vectors. The expression vector may be directly introduced into the host organism such that 
the encoded protein is expressed in the host organism to produce a beneficial eftect In 
25 another approach, the expression vector may be introduced mto cells in viiro. Cells 
containing the expression veaor are thereafter selected and introduced into the host 
organism, where they express the encoded protein to produce a beneficial effect 



30 



wo 99/06552 



PCT/IB98/01236 



1 14 

EXAMPLE 65 

Use of Siimal Peptides Encoded by 5' HSl's or Sequences obtained Therefrom 

to Import Proteins Into Cells 
The short core hydrophobic region (h) of signal peptides encoded by the 5'ESTS or 
5 extended cDNAs derived from SEQ ID NOs: 38-270 may also be used as a carrier to import 
a peptide or a protein of interest, so-called cargo, into tissue culture cells (Lin e( al., J. Bio!. 
Chem.. 270: 14225-14258, 1995; Du et al., J, Peptide Res., 5L 235-243, 1998; Rojas et ai. 
Nature Biotech , 16: 370 375, 1998). 

When cell permeable peptides of limited size (approximately up to 25 amino acids) 
1 0 are to be translocated across cell membrane, chemical synthesis may be used in order to add 
the h region to either the C-terminus or the N-terminus to the cargo peptide of interest 
Alternatively, when longer peptides or proteins are to be imported into cells, nucleic acids can 
be genetically engineered, using techniques familiar to those skilled in the art, in order to link 
the extended cDNA sequence encoding the h region to the 5' or the 3' end of a DNA 
1 5 sequence coding for a cargo polypeptide. Such genetically engineered nucleic acids are then 
translated either m vitro or in vivo after transfection into appropnate cells, using conventional 
techniques to produce the resulting cell permeable polypeptide. Suitable hosts cells are then 
simply incubated with the cell permeable polypeptide which is then translocated across the 
membrane. 

20 This method may be applied to study diverse intracellular functions and cellular 

processes. For instance, it has been used to probe functionally relevant domains of 
intracellular proteins and to examine protein-protein interactions involved in signal 
transduction pathways (Lin et al, supra, Lin et ai, J. BioL Chem., 271: 5305-5308, 1996; 
Rojas etal, J. BioL Chem., Ill 27456-27461, 1996; Liu et aL, Proc. Natl. Acad Sa. USA, 
25 93. 1 1819-1 1824, 1996, Rojas etaL, Bioch. Biophys. Res. Commnn., 234: 675^680, 1997). 

Such techniques may be used in cellular therapy to import proteins producing 
therapeutic efiects. For instance, cells isolated from a patient may be treated with imported 
therapeutic proteins and then re-introduced into the host organism. 

Alternatively, the h region of signal peptides of the present invention could be used in 
30 combination with a nuclear localization'signal to deliver nucleic acids into cell nucleus Such 
oHgonucleotides may be antisense oligonucleotides or oligonucleotides designed to form 
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tnple helixes, as described in examples 62 aiid 63 respectively, in order to inhibit processing 
and/'or iiialuratioii of a target cellular RNA 

As discussed above, the cDNAs or portions thereof obtained using the 5' ESTs of the 
present invention can be used for various purposes The polynucleotides can be used to 

5 express recombinant protein for analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially expressed (either constitutively or 
at a particular stage of tissue differentiation or development or in disease states); as molecular 
weight markers on Southern gels; as chromosome markers or tags (when labeled) to identify 
chromosomes or to map related gene positions, to compare with endogenous DNA 

10 sequences in patients to identify potential genetic disorders; as probes to hybridize and thus 
discover novel, related DNA sequences; as a source of information to derive PGR pnmers for 
genetic fingerprinting; for selecting and making oligomers for attachment to a "gene chip" or 
other support, including for examination for expression patterns; to raise anti-protein 
antibodies using DNA immunization techniques; and as an antigen to raise and-DNA 

1 5 antibodies or elicit another immune response Where the polynucleotide encodes a protein 
which binds or potentially binds to another protein (such as, for example, in a receptor-ligand 
interaction), the polynucleotide can also be used in interaction trap assays (such as, for 
example, that described in Gyuris et ai. Cell 75:791-803, 1993, the disclosure of which is 
hereby incorporated by reference) to identify polynucleotides encoding the other protein with 

20 which binding occurs or to identify inhibitors of the binding interaction. 

The proteins or polypeptides provided by the present invention can similarly be used 
in assays to determine biological activity, including in a panel of multiple proteins for high- 
throughput screening; to raise antibodies or to elicit another immune response, as a reagent 
(including the labeled reagent) in assays designed to quantitatively determine levels of the 

25 protein (or its receptor) in biological fluids, as markers for tissues in which the corresponding 
protein is preferentially expressed (either constitutively or at a particular stage of tissue 
differentiation or development or in a disease state), and, of course, to isolate correlative 
receptors or ligands Where the protein binds or potentially binds to another protein (such as, 
for example, in a receptor-ligand interaction), the protein can be used to identify the other 

30 protein with which binding occurs or to identify inhibitor s of the binding interaction. Proteins 
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involved in these binding inleraclions can also be used to screen for peptide or small moiecult' 

inhibitors or agonists of the binding interaction 

Any or all of these research utilities are capable of being developed into reagent grade 

or kit format for commercialization as research products 
5 Methods for performing the uses listed above are well known to those skilled in the 

art. References disclosing such methods include without limitation Moleailar Cloning; A 

iMhoratory Manual, 2d ed., Cold Spring Harbor Laboratory Press, Sambrook,. Fritsch and 

Maniaus eds., 1989, and Methods in Enzymology: Guide to Molecular Cloning Techniques, 

Academic Press, Berger and Kimmel eds., 1987 
10 Polynucleotides and proteins of the present invention can also be used as nutritional 

sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of 

carbohydrate. In such cases the protein or polynucleotide of the invention can be added to 

the feed of a particular organism or can be administered as a separate solid or liquid 
1 5 preparation, such as in the form of powder, pills, solutions, suspensions or capsules. In the 

case of microorganisms, the protein or polynucleotide of the invention can be added to the 

medium in or on which the microorganism is cultured. 

Although this invention has been described in terms of certain preferred embodiments, 

other embodiments which will be apparent to those of ordinary skill in the art in view of the 
20 disclosure herein are also within the scope of this invention. Accordingly, the scope of the 

invention is intended to be defined only by reference to the appended claims. All documents 

cited herein are incorporated herein by reference in their entirety. 
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TABLE n 



ID 

KO 


CATEGORY 


VON HEIJNE 
SCORE 


TISSUE 
SOLT^CH 


I^JTERxMAL 
DESIGNATION 


ID38 


new 


10.8 


Brain 


33-19-2-H2-PU 


IDJ9 


new 


10.8 


Brain 


33-56-I-E8-PU 


ID40 


new 


10 


Brain 


33-79-3-Dt2-PU 


ID41 


new 


9 6 


Brain 


33-72-2-B2-PU 


ID42 


new 


9 5 


Brain 


33-13-2-B9-PU 


ID43 


new 


9. 1 


Brain 


33-U3-l'E9~PU 


ID44 


new 


9 


Brain 


33*28-4-E8-PU 


rD45 


new 


8 8 


Brain 


33-I2-3-F2-PU 


ID46 


new 


8 8 


Brain 


33-70-1-Cll-PU 


1047 


new 


8 5 


Brain 


33-74-1-B2-PU 


ID48 


new 


8 5 


Brain 


33-29-3-Fl-PU 


ID49 


new 


8 4 


Brain 


33-8-2-Al-PU 


rD50 


new 


8 3 


Brain 


17-17-3-A9-PU 


ID5I 


new 


8 3 


Brain 


33-106-2-A8-PL' 


ID52 


new 


8 3 


Brain 


33-112-4-E7-PU 


ID53 


new 


8.2 


Brain 


33-98-1-E6-PU 


ID54 


new 


8.2 


Brain 


33-76-1-B6-PU 


ID55 


new 


8 


Brain 


33-35-4-G8-PU 


ID56 


new 


7.9 


Brain 


33-17-3-E4-PU 


ID57 


new 


7.9 


Brain 


33-110-4-B5-PU 


ID58 


new 


7.8 


Brain 


33-40-l-AlI-PU 


ID59 


new 


7.7 


Brain 


33-71-1-A8-PU 


ID60 


new 


7,7 


Brain 


33-96-3-G7-PU 


ID61 


new 


7 6 


Brain 


33-112-3-D12-PU 


ID62 


new 


7.6 


Brain 


33-62-2-B3-PU 


ID63 


new 


7.5 


Brain 


33-6-4-G6-PU 


ID64 


new 


7 5 


Brain 


33-82-4-E2-PU 


ID65 


new 


7 4 


Brain 


33-81-3-Hll-PU 


ID66 


new 


7 3 


Brain 


33-64-1-B4-PU 


ID67 


new 


7,2 


Brain 


33-31-1-B12-PU 


1D68 


new 


7 


Brain 


33-24-4-F9-PU 


ID69 


new 


7 


Brain 


33-U0-3-E9-PU 


ID70 


new 


7 


Brain 


33-4-2-G5-PU 


ID7 1 


new 


6.9 


Brain 


33-74-2-A4-PU 


ID72 


new 


6.9 


Brain 


33-52-4-F9-PU 


ID73 


new 


69 


Brain 


33-74-1-Bll-PU 


ID74 


new 


6.8 


Brain 


33-10-4-D9-PU 


rD75 


new 


6 8 


Brain 


33-15-2-H3-PU 


TD76 


new 


6 7 


Brain 


3 3-38-2-D5-PU 


ID77 


new 


6.7 


Brain 


33-78-3-D2-PU 


ID78 


new 


6,7 


Brain 


3 3-96-3-D3-PU 


ID79 


lieu 


^.6 


Brain 


33-76-4-Hll-PU 


EDSO 


new 


6.3 


Brain 


33-39-l-C6-Pb' 


ID81 


new 


6 1 


Brain 


33-106-3-B12-PU 


ID82 


new 


6 


Brain 


33-4-2-B7-PU 


ID83 


new 


5.9 


Brain 


33-99-2-E4-PU 


CD 84 


new 


5.9 


Brain 


33-34-1-Bl-PL' 


ID85 


new 


5 8 


Brain 


33-67-4-E9-PU 


[D86 


new 


5.7 


Brain 


33-II-3-H1 l-PU 
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SEQ. ID 




VON HEIJNE 


TISSLT 


INTERN.AL 


NO 


CATCGORY 


SCORE 


SOlfRCE 


DESIGNATION 


ID87 


new 


5.6 


Brain 


33-13-2-A8-PU 


ID88 


new 


5.6 


Brain 


33-83-4-B6-PU 


ID89 


new 


5.6 


Bniin 


33-70-1-E4-PU 


ID90 


new 


5 6 


Brain 


33-5 3-Hll-PU 


ID91 


new- 


5 6 


Brain 


33-10-3 G5-PU 


ID92 


new 


5.5 


Bram 


33-97-4-G4-PU 


rD93 


new 


5.5 


Brain 


33-46-4-F4-PU 


ID94 


new 


5.4 


Brain 


33-4-1-Gll-PU 


ID95 


new 


53 


Bram 


33-I05-1-H5-PU 


ID96 


new 


5.3 


Brain 


33-74-2-BlO-PU 


ID97 


new 


5.3 


Brain 


33-49-3-E5-PU 


ID98 


new 


5.3 


Brain 


33-U4-2-A1-PU 


ID99 


new 


5.2 


Brain 


33-71-1-G12-PU 


ED 100 


new 


5.2 


Brain 


33-47-3-E6-PU 


IDlOl 


new 


5.2 


Brain 


33-1-2-E8-PU 


ID102 


new 


5.2 


Brain 


33-93-4-E12-PU 


ID103 


new 


5.1 


Brain 


33-1-2-Hl-PU 


ID104 


new 


5.1 


Brain 


17-10-1-H8-PU 


1D105 


new 


5 


Brain 


33-1 10-2-B8-PU 


ID106 


new 


5 


Brain 


33-104-3-D9-PU 


ID107 


new 


5 


Brain 


33-72-2 -H 11 -PU 


ID108 


new 


4.9 


Bram 


33-7-t-D6-PU 


ID109 


new 


4.9 


Brain 


33-31-4-G2-PU 


TDllO 


new 


4.9 


Bram 


33-109-1-E8-PU 


IDlll 


new 


4.8 


Brain 


17-1-2-Bll-PU 


ID112 


new 


4.8 


Brain 


33-19-4-H3-PU 


IDU3 


new 


4.8 


Bram 


33-14-4-El-PU 


IDIU 


new 


4.8 


Bram 


33-70-3-Hl-PU 


ID115 


new 


4.7 


Bram 


33-86-4-HlO-PU 


ID116 


new 


4.7 


Brain 


33-107-3-D5-PU 


ID117 


new 


4.7 


Bram 


33-23-4-B9-PU 


ID118 


new 


4.7 


Brain 


33-82-4-H5-PU 


IDU9 


new 


4.6 


Brain 


33-16-3-F4-PU 


ID120 


new 


4.6 


Brain 


33-97-4-C5-PU 


ID12i 


new 


4.6 


Brain 


33-100-3-BlO-PU 


ID122 


new 


4.6 


Brain 


33-59-3-E3-PU 


ID123 


new 


4.5 


Brain 


33-25-1-G2-PU 


ID124 


new 


4.5 


Brain 


17-16-3-B2-PU 


ID125 


new 


4.4 


Brain 


33-52-4-E7-PU 


rD126 


new 


4.4 


Brain 


33-91-1-Dl-PU 


1D127 


new- 


4.4 


Brain 


33-26- 1-B9-PIJ 


ID128 


new 


4 4 


Brain 


33-y7-3-HG-PU 


ID 129 


new 


4.4 


Brain 


33-109-2-E8-PU 


ID 130 


new- 


4.3 


Brain 


33-59-2-B7-PU 


IDPW 


new 


4.3 


Brain 


33-28-4-Dl-PU 


IDI32 


new- 


4,3 


Brain 


33-29-4-n2-Pi; 


ID133 


new 


-4.1 


Brain 


33-70-1-H6-PU 


ID134 


new 


4 1 


Brain 


33-7-1-B2-PU 


ID135 


new- 


4 1 


Brain 


33-52-4-F8-PL' 


IDri6 


new 


4.1 


Brain 


33-23-2-A6-PU 


10137 


new 


4.1 


Bram 


33-39-3-E5-PU 
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SEQ. ID 
NO 

ID138 
ID139 
rD140 
ID141 
rD142 
ID143 
ID144 
ID145 
ID146 
ID147 
©148 
ID149 
ID150 
rD151 
ID152 
ID153 
ID154 
ID155 
ID156 
ID157 
ID158 
ID159 

iDieo 

ID161 

ID162 

ID163 

ID 164 

ID165 

ID 166 

ID167 

ID 168 

ID169 

ID170 

ID171 

ID172 

ID173 

1D174 

ID175 

ID176 

rD177 

ID178 

tD179 

IDISO 

mi?t2 

ID183 
ID 184 
ID185 
ID185 
[DI87 
ID188 



CATEGORY 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new 

ext-est-not-vTt 

ext-est-not-VTt 

ext-est-not-vrt 

ext-est-not-VTt 

ext-est-not-\Tt 

ext-est-not-vrt 

ext-est-not-VTt 

ext-est-not-vrt 

cxt-est-not-vrt 

cxi-csl-not-vrt 

cxt-est-not-vrt 

cxt-cst-not-vrt 

c\t-cst-not-vTt 

evt-esi-not-\Tt 

ext-est-not-vrt 

e\t^st-not-\Tt 

ext-est-not-VTt 

ext-est-not-vrt 

ext-est-not-vrt 

ext-est-not-vrt 



VON HEIJNTE 
SCORE 

4 1 

4. 1 

4 

4 

4 

4 

3.9 

3.9 

3.9 

3 9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.8 

3.8 

3.8 

3.6 

3.6 

3.6 

3.6 

3,6 

3,6 

3 6 

3.6 

3 5 

3.5 

3.5 

3.5 

12.5 

10. 1 

9.8 

9.2 

7.9 

7.9 

7.9 

7 1 

6.6 

6.3 

6 

5.9 
4.9 
4.9 
4.8 
4.7 
4.6 
4.5 
4.5 
4.4 



TISSUE 
SOURCfc 

Brain 
Bmtn 
Brain 
Bram 
Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Bram 
Bram 
Brain 
Bram 

Bram 

Bram 

Bram 

Bram 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 

Brain 
Brain 
Brain 
Brain 
Brain 
Brain 
Bram 
Brain 
Brain 
Brain 



INTERNAL 
DESIGNATION 

33.8l_;-H6-PU 

33-105-3-F5-PU 

33-35-2-HIl-PU 

33-50-3-E12-PU 

33.16.3-H7-PU 

33-79-2-H4-PU 

33-32-4-B12-PU 

33-110-4-A5-PU 

33-109-2-Hl-PU 

33-100-1-E6-PU 

33-78-2-E7-PU 

33-82-4-G3-PU 

17-1-1-A9-PU 

33-89-4-El-PU 

33-89-1-B4-PU 

33-96-3-A3-PU 

33-92-3-Di-PU 

33-104-;-H4-PU 

33-106-1-B8-PU 

33-1-3-Dl-PU 

33-40-2-F5-PU 

3^3-4.1-E8-PU 

33-36-3-E2-PU 

17-18-3-A6-PU 

33-12-l-Bl-PU 

33-29-1-Hl-PU 

33-103-1-El-PU 

33-10-4-H2-PU 

33-25-1-H2-PU 

33-10-t-G2-PU 

33-67-1-F4-PU 

33-77-;-E2-PU 

33-3l-3-Cn-PU 

33-28-2-H7-PU 

33-U2-3-C8-PU 

33-23-3-AIl-PU 

33-29-2-Ell-PU 

33-66-4-C7-PU 

33-78-1-D7-PU 

33-31-3-D7-PU 

33-19-1-Cll-PU 

33-67^1-A5-PU 

33-5S-3-C8-PU 

33-107-4-C3-PU 

33-7-2-GI2-Plj 

33-1 M-G5-PIJ 

33-31 4-D9-PU 

33-26-4-ElO-PU 

33-70-4-F7-PU 

33-19-2-Dl-PU 

33-4H-4-F8-PU 
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SEQ. ID 




VON HEIJM- 


: ISSUE 


INTERNAL 


NO 


CA r&GORY 


SCORE 


SOURCE 


DESIGNATION 


ID189 


ext-est-not-vTt 


4.3 


Brain 


33-109-3-BlO-PU 


ID 190 


exl-est-not-vrt 


4, 1 


Drain 


33-3U-2-A6-PU 


[D191 


ext-est-not-vrt 


3 S 


Brain 


33 73-3-D7-PU 


ID 192 


ext-est-not-\TT 


3.7 


Brain 


35-109-4-Cl-PU 


ID 193 


est-not-ext 


10.5 


Brain 


33-97-3-D4-PU 


tD194 


est-not-ext 


10. 1 


Brain 


33-61-2-F6-PU 


tD195 


est-not-ext 


9 5 


Brain 


33-54-1-B9-PU 


ID 196 


est-not-ext 


9 3 


Brain 


33-39-4-Dl-PU 


ID 197 


est-not-ext 


9 1 


Brani 


33-57-4-H5-PU 


ID198 


est-not-ext 


9 


Brain 


33-60-2-B3-PU 


IDi99 


est-not-ext 


8 6 


Brain 


33-52-1-Al-PU 


ID200 


est-not-ext 


8 4 


Brain 


33-82-2-HlO-PU 


ID201 


est-not-ext 


7 5 


Brain 


33-79-4-BU-PU 


ID202 


est-not-eM 


7 5 


Brain 


33-18-3-H3-PU 


ID203 


est-not-ext 


7 5 


Brain 


33-21-1-D6-PU 


ID204 


est-not-ext 


7 4 


Brain 


33-17-3-F9-PU 


ID205 


est-not-ext 


7 4 


Brain 


33-70-2-G3-PU 


ID206 


est-not-ext 


7,4 


Brain 


33-89-3-H4-PU 


ID207 


est-not-ext 


7 4 


Brain 


33-46-3-ElO-PU 


ID208 


est-not-ext 


7 


Brain 


33-36-2-F9-PU 


ID209 


est-not-ext 


6 8 


Brain 


33-39- 1-C4-PU 


ID210 


est-not-ext 


6 8 


Brain 


33-65-4-C6-PU 


ID21 1 


est-not-ext 


6,4 


Brain 


33-I8-2-G6-PU 


LD212 


est-not-ext 


6.4 


Brain 


33-36-3-C6-PU 


ID213 


est-not-ext 


6 


Brain 


33-79-2-B6-PU 


ID214 


est-not-ext 


5.9 


Brain 


33-71-4-Dl 1-PU 


ID215 


est-not-ext 


5.9 


Brain 


17-12-2-A3-PU 


ID216 


est-not-ext 


5.9 


Brain 


33-93-1-A12-PU 


ID217 


est-not-ext 


5.8 


Brain 


3j-3-3-b3-PU 


ID21o 


est-not-ext 


5 8 


Brain 


3 J-74-2-D3-PU 


L!J2 19 


est-not-ext 


5.7 


Brain 


3 j-3U-3-H8-PU 




est-not-ext 


5.6 


Brain 


T 1(11 A nT T 

3 j-iy-l-A2-PU 




est-not-ext 


3.5 


Brain 


J J-22-1-U3-PU 




est-not-ext 


5.5 


Brain 


Jj>-9/-l-04-Pu 




est-not-ext 


J. 4 


Brain 


T T A ^ t t n "DT T 


iUzZ4 


est-not-ext 


3.4 


Brain 






est-not-ext 




Brain 


J J -ZU-z-L.3-r'U 


IXJllo 


est-not-ext 


5,2 


Brain 


1 1 ~t 1 1 A ^ OT T 

j3-J4-4-A3-PU 


ID227 


est-not-ext 


5.2 


Brain 


33-6-2-Fll-PU 


ID228 


est-not-ext 


5.2 


Brain 


33-2-2-G5-PU 


ID229 


est-not-ext 


5.1 


Brain 


33-98-1-G7-PU 


ID230 


est-not-ext 


5.1 


Brain 


33-20-3-BlO-PU 


1D231 


est-not-ext 


5 


Brain 


33-106-2-D9-PU 


1D232 


est-not-ext 


4 9 


Brai n 


33-72-2-A9-PtJ 


1D233 


csi-noi-ext 


4 9 


Brain 


33-8-3-G8-PU 


ID234 


est-not-ext 


4.8 


Brain 


33-31-3-E6-PU 


ID235 


est-not-ext 


4.7 


Brain 


33-28-4-E2-PU 


ID236 


est-not-ext 


4.6 


Brain 


33-10 1-3 -F4-PL' 


ID237 


est-not-ext 


4,6 


Brain 


33-98-4-Cl-Pi; 


ID238 


est-not-ext 


4.3 


Brain 


33-3 i-2-El 1-PU 


ID239 


cst-not-c.\t 


4.5 


Brain 


33-26-2-B6-PU 
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vUN ILblJNE 


TISSUE 


INTEEINAL 


IN 


L- A 1 tl-LrtJK I 




snURCK 


DESIGMATION 




est-not-ext 


4 4 


Brain 


33-75-4-H7-PU 




cst-not-€xi 


4 3 


Brain 


33-13-1-C6-PU 




cst-noi-€xi 


4.3 


Brain 


33-35-4-Gl-PU 




est-noi-ext 


4 3 


Brain 


33-76-3'Gl 1-PU 


LL>Z44 


est-nol-€xt 


4,2 


Brain 


33-72-1-A1-PU 


LUZ43 


est-nol-€xt 


4 2 


Brain 


33-71-2-A2-PU 


LL/z4o 


est-not-ext 


4.2 


Brain 


33-23-3-HlO-PU 


LU24/ 


esf-not-ext 


4 2 


Brain 


33-13-1-Cl-PU 


iX/Z4o 


est-not-ext 


4.2 


Brain 


33-43-2-G12-PU 


iL)z4y 


est-not-ext 


4.2 


Brain 


33-91-4-ElO-PU 




esi-not-€xt 


4. 1 


Brain 


33-113-2-B8-PU 


rm 1 
LUZj L 


est-not-€xt 


4 


Brain 


33-104-3-G9-PU 


LUzJz 


est-not-cxt 


3.9 


Brain 


33-66-2-BlO-PU 


11)253 


esi-not-€xt 


3.9 


Brain 


33-I-2-E9-PU 


ID254 


est-not-ex-t 


3.9 


Brain 


33-51-1-G7-PU 


UJz^:) 


est-not-exi 


3 9 


Brain 


33-32-3-Dll-PU 


ID256 


est-not-ext 


3 8 


Brain 


33-43-2-HlO-PU 


UJIj / 


cst-not-€xt 


3 8 


Brain 


33-i8-4-Hl 1-PU 


rD258 


est-not-exl 


3 8 


Brain 


33-8-4-C5-PU 


ID259 


est-not-exi 


3.8 


Brain 


33-24-1-F5-PU 


ID260 


est-nol-exl 


3.8 


Brain 


33-70-1-A9-PU 


ID261 


est-not-ext 


3.8 


Brain 


33-30-4-C4-PU 


ID262 


est-not-ex1 


3.8 


Brain 


33-10-2-G7-PU 


ID263 


est-not-ext 


3.6 


Brain 


33-18-4-EI2-PU 


ID264 


est-not-exi 


3 6 


Brain 


33-52- I-G7-PU 


ID265 


est-not-ex-t 


3.6 


Brain 


33-57-l-HlO-PU 


ID266 


est-not-exi 


3.5 


Brain 


33-80-3-E2-PU 


ID267 


est-not-ext 


3.5 


Brain 


33-36-1-D3-PU 


ID268 


ext-VTt-not-genomic 


11.3 


Brain 


33-10M.A2-PU 


ID269 


ext-VTt-not-genomic 


66 


Brain 


33-^5-2-E8-PU 


ID270 


ext-vrt-not-genomic 


4 8 


Brain 


33-14-2^H3-PU 
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T.\BLE III 

SEQ. ID 



KO- SIGNAL PEPTIDE 

ID38 N4LLLLGLCLGLSLC 

ID39 VIENGGAGTLQIRQVLLFFVLLGMSQA 

ID40 ^^GPEPGPQFT^tRGDVLDTLEALGYKGPLLEEQALrKAAEGGLSSPEFSELCI\^TGSQIK 
SLCNLEESrrSAGRDDLESFQLEISGFLK^MACPYSVLISGDIKDRLKJOCEDCLKLLLFL 
STELQA 

1D41 NIEKSWMLW'NFV'ERWl.lALASWSWALC 

ID42 MQQTRTEAVAGAFSHCLGFCGMRLGLLLLARHWCIA 

ID43 MEKGNAFLKNRLV^VFLLLPLASGP 

rD44 MFPFNQAGLPTLLMLIVFKA.A.SMA 

ID45 ^^SRSLRRCSCLRVTIWKEILASTVSLGVEGYMLGGGSRINSSNXN^ 

fOCKSLLLWMSSLPSLG 
rD46 MWTASAMDFRTCIASXLPALCYVQACRAL^IAASVLGLPAILLLLTVLPCIXM 
ID47 MGPPPTHIKYLHLNIYCNGKSTAPGIRSHSLGFALLSLSHPTCQA 
ID48 MFCLLTFLAFTTLLFA 
ID49 MHCGSTPGLCPCWVPFLKCLLAVLSSLFA 
ID50 MNLVCSALLLLGIVSS 

ID51 MSVLDDRQRDE.WQlCRHSSLEAAMLIGLLA\\a.QT 

ID52 MGVNGRRLLIICHYLPLSLC 

ID53 MKLRECPALRWSQLSQHKLECIXLYLAESSG 

ID54 >^PRGILKAFPKRQKIHADASSKVLAKJPRREEGEEAEEWLSSLRAHV^ 
FEKQIVQHGGQLCPAQGPGVTHIVVDEGMDYERALRLLRLPQLPPXCSA 
ID55 MFWKLSLSLFLVAVLVKVAEA 
1D56 MAFLGLFSLLVLQSMATG 
ID57 MAFLGLFSLLVLQSMATG 

11^58 MSFSLhnFTLPANTTSSPVTGGKETDCGPSLGLAAGIPLLVATALLVALLFTLIHR 
ID59 MSTWYLALNKSYKNKDSVRTYLSLCTVSLKFTYFHDIQT^ 

LQHSVDPLVLFLSLALLVTP 
ID60 MAIGISLQLLCCIFTLVLQ 
ID6 1 MQATSNLLNLLLLSLFAGL 
ID62 MMKWKPEDLGSVPCEAFSVTLLCGWPGSHWC 
ID63 MQATSNLLNLLLLSLFAGL 

rD64 MASSHWNETTTSVYQYLGFQVQKTYPFHDmVNTACFVILLLFIFTVVS 
ID65 MLWFSGVGALAERYCRRSPGITCCVLLLLNCSG 
ID66 MLFLQMGKQSWTLIFFLNVrQLVRG 
ID67 MELRXXPPGGREVQLLLGLCSPPXXSL 
ID68 MLWSLLSSSGSHFG 

ID69 MDISGLIPGLVSTFILLSXSDHYGRKFPMILSSVGALATSVWLCLLCYFAFP 
ID70 MXVFFSKNRFEMYFSLLLFVILLITSLIFC 
ID71 MPVPACWTSSSLSLLASHHSVSC 
[D72 MCPVFSKQLLACGSLLPGLWQ 

ID73 MALTIHGERNfRPDVV^SPWrrSSQAQSLSLGGSPSSRGPLVPRGEVLASCPEGVRSHSlILL 
PRSLLPLSAWPPWAWH 

rD"^^ M.^ARFRCGHLCVPEVPRGP.\SHA£GGGGIILSRKAAI1QAQLCWRAGGDGRGNT:n* 

PMNFLVAGTFASSCHSPPLLWSLPPRILIASSLPTLSHP 
ID75 MASTISAYKEKMKELSVLSLICSCFYTQP 

ID76 ^^QVYGKPVYQGHKSTLKKGPYLRFNSPSPKSRPQRPKVIERVKGTKVKSIRTQTDFYAT 
KJ>KJCMDSKMKHSVPVLPHGDQQYLFSPSREMPTFSGTLEGHLIPMA1LLGQTQS 

[D77 MSVLEISGMXMNRVNSHTPGIGYQIFGNAVSLILGLTPFVFRLSQATDLEQLTAHSASEL 
Y\aAFGSNBDVIVLSMVIISFV\T^VSLVWlFFFLLCVAERT\TCORLLFAKLFGHi;rSA 
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SEQ ID 

NO SIGNAL PEPTID!^ 

rD78 ^^CKGIKAGDTCEhXVGYSAV^T<VCrXiMACFFFIFCLLT^KINNSKSLRAHIHNGFWFFK^ 
LLLGAMCSG 

ID79 MSDSAGGRAGLRR\TKXPV\V'VVTDHQEVLPFIYR.^GSKHLPASNVSFLF{FDSHPDLLIP 

VNNIPADTVFDKETLFGELSIENWIMPAV^AGHFSHWWFHPTWA 

rosO MSSCRGQKVAGGLRWSPFPLCQPAGEPSRGKMRSSCVLLTALVALA 

1 MIIPFOKNLGGRVLLSGREMFPASV'RAPDLA VALSLLPAWT 

ID82 MVCSAPRKJVVRAFITIiFlYYAIKKRANEPAAYL^^^CPEALILL^ 

ID83 MTESSMKKLASTLLDAITDKX)PLVQEOVCSALCSLGEVRP 

ID84 MQETDCNKRWGRGLGGLWSETGRRFHCKSFVFLFHCTSGLSSC 

ID85 MLLEVPWLSSTVSCAQG 

ID86 MSGGRMQARCSQQSTWSPAR.AVAGPGWA 

ID87 NILQMLWHFLASFFPRAGC 

ID88 MYSHPVSSLVCLLAMGKGLG 

tD89 MGRK£EDDCSXWKKQTTNIRKTFIFMEVLGSG.APS 

ID90 MMIAVFGNANDRNVLTLLPNQSLFSLARA 

ID9 1 MFFELPLWTA WFFGMCRS 

rD92 MNH>niICVNmWFLNmCCLYFCHSCfCRGSFLLIVANVHFSQT 

MSCGSAASLTGLCXCCLQALG 

ID94 MQA\^>n:.TSAPGNTSLCTRDYKITQVLFPLLYT\l.FFVGLITNGLA 

ID95 MAAAMXLLCSSCCSWGPAAG 

II>96 MDFIKDQSLSHRSWKVLSLRKAQA 

rD97 MTRPFWASCSTWATSRISCAFSLASSTA 

rD98 MKSCAVSLTTAAVAFG 

ID99 MSMECACLSLSUCLRMSLS 

ID 100 MLSGLSFLSVFSLWC 

ID 101 MGLKI)KSQAPASGLGVLRGQRSGSFISMPAPASGQ>3>EESRSPAPPVASRSQmGYRPWH 

GPLWVHQSVRFGLYSILHFPFWVHG 

ID102 MSDQDO^IMDSLbaCEPFRKNYNLITFDSLEPMQLLQVLSDVLA 

ID103 MSPSCLHPDLWSMCLEVPSFTATDSVNCGCCLELATEPARNIRSTTRASLLRCSSFTSTR 

NSTGISALPPAAPMAWPFSASLSTLPVPLTHSSVASLTATPSLA 

ID 1 04 MDLSFHLLLDPSSTQS 

ID 103 MPHFLDWFVXVYLVISVLILVGFGAC 

ID 106 MSICLKVIPEKSLTNNSRIVGLLAQLEiaN A 

ID107 MMSASRLAGTLIPAMAFLSCVRP 

ID108 MVDGTQLRGLTRMYQWLXLDRDETLVRLRFTNtVALVTVCCXLVAFLFC 

ID 109 MKQNFLVLNS VWYLISMLQMLAVirr 

ID 110 ^ffiCQNSSLKXCLLVEKSLVKASYLIAFQTAASKXPFSIAEELrKPYLVEMCLEVLGSSA 

ID 1 11 MHSSnCTKGS VMWLVALLEMCVC 

EDI 12 MTVLPLEAISSLSSFVLG 

ID 1 13 MGTASRSNIARHLQTNLILFCVGAVGACTL 

IDl 14 MNSSKEEMRELAALFYSVWSTVSG 

IDH5 MSQDGGXGELKlIM\'MSFRVSELOVLLGKAGRNKSGRKHELLAKAl.Hl.[.K^Sr 

IDI 1^ MPClSLLULLYNFVQ\a.CYLSIFCLG\a.F 

ID 11 7 MKJAVLFCFFLLIIF 

IDl 18 MAKQKPHVLGSRVMPASCVSERRRKPSFQVSTWSSASLRGSWO 

IDl 19 MGFLYLKSVFUVSLG 

ID12() >^II^GPGRKRDFSPVPWSgYFES\lED\^VENETGKDlTRVYKSGSFGPVLLLLHGr,^ 
HSALS 

ID121 MIFLLYLLPSSEE 

rDl22 ^WvIGPGRKRDFSPVPWSQYFESMED\^VTNETGKDTFR\^;SnSFGPVTLLLHGGG 
HSALS 
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NO. SIGNAL PEPTID E 



ID 1 23 MLSLLNLISIL ASIPS 

ID 1 24 MGTTSNM VTTIHLMLL WP VHPLL VG 

ID125 MGDFERPEAAGLDQDERSSSDTNTSEIKSNEEPLLRKSSRFJ^VIFPIOYPD[\VTC\lY^ 

ASFWTAEEVDLSKDLPHWNKLKADEKYFISHILAFFAASDG ^ 

ID 126 MDAGLFSLLPHPPCVG 

ID 1 27 MLITLTYLIQGESA 

ID 1 28 MYTGFRIE ATLLTR VQCLC AIPFAFS 

ID129 ^^YKQAQASFWTAEEVT)LSKX)LPHWNKLKADEKYFISHILAFFAASDG 

ID 130 MLLHLCSVKNLYQNRFLGL.AAM^SPSRN 

ID 1 3 1 MPCPTWTCLKSFPSPTSS 

ID 132 MEDLFSPSIXPPAPNISVPILLGWGLNLTLGQG 

ID 133 ^^^'T^AAQMLVTFKiDVAVTFTREEWRQLDLAQRT^ 

ID 134 MLILSQNIAQLEA 

ID 135 NtLLGASAQGLWAHSWTCSCSA 

ID 1 36 MAAPLELSCWGGGWG 

ED 1 3 7 MSXVGIDLGFLNCYI AVARS 

ID 1 3 8 ME YSKXFWFSTMFTASSP 

ID 1 3 9 MPMASSPPPSPHPQEPAPLLPSLPRLSLPFRLP WAST ATA 

ID 140 MQHVXGHXPDPIAIMYVCPPCGHTTWALGLfCFLSSSSQ 

ID 141 MGWEMTCEECSFFWARSHAGFLKCLLLSSLQ 

ID 142 NfVTGGVCPSVTSIIAESLQGWNLVQLSFAATTPVLA 

ID 143 MHFrrWSLLFLYQCSL 

ID 144 MSGASPERTPMEEAPSSCPTSSCWPSVASPSSSWS 

ID 145 MEWAGKQRDFQVRAAPGWDHLASFPGPSLRLFSGSQA 

ID146 N^AFFDEDNPRKRRSYSFTQSAGILCQETTYSTPHTKLEKAKSPTADAKVVSLSLOTSSA 

ID147 MGKSDCSLCSVXLKARLKGXLEAVHLCLRAQKRRTALFCTLPCPVERG 

ID 148 MCLHMTLFRVPFTFS 

ID 149 NtLNILKTLTSAALP 

ID 1 50 MRARVWPRSHGIPVPSFLSKSSLSHTPSPLLCL YHPP VYT 

ID 151 MWNAVAnCNGSWCQTXSTSGLESLCLSLLIPGPKP 

ID 1 5 2 MLRLGLFKIS WARC 

ID153 MPFAEDKTYKYICRNFSNFCNVDWEILPYLPCLTA 

ID 154 MPGSSGLRFICKSRNHPQFGSFSGTDSLSFLPPCPC 

ID155 MDVTGDEEEEIKQEINMLKXYSHHRNIATYYGAFIKKNPPGM^ 

ID 1 56 MIFGLYFVLA VKLFL VFLLNICKG 

ID 157 NIRKKRVEELIVFPGEVTSFSSIKCSSWISSLASG 

ID 158 MPSSSL AELCLMQQD ACLFSXFL A VSRH 

ID159 N€)LWSCLFPVMLMEPSKGLEDSE\VKMALQMRMQLPCLVLG 

ID 1 60 MSGKGKCRPI ALRRA VPLPTTSTLTSA 

ID 16 1 NfTPKAIQKSSGLFCPSQA 

ID162 NlPDQFDQAV^NQLRYSGNlLETVTUPJCAGYAVlLRPFQDrYTaiYXVL\TRNT.ALPED-^ 

RGKCTSLLQLYDASNS 

ID163 MCLVSFFLELNVLQQ 

ID 1 64 MRSLACLTPCGHA 

ID165 MHLLS^^W'ANPASS 

ID166 MWSGKWALVSPFAMLHSVWRLIPA 

ID167 MKVHMHTKFCLICLLTFIFH 

ID168 MGRRHmTTHSALSLFYTADTSHG 

ID169 MAVFWLLALVAGVLG 

ID 1 70 MAPLLLQLAVLGAALA 
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ID171 MPVTVTRTTITTTTTSSSGLGSPMIVGSPRAI.TQPLGLLRLLQLVSTCVA 
ID 172 MELVLVFLCSLLAPMVLA 

ED 1 73 MGPIWSSYYGNCRSLLF\^1DASDPTQLSASCVQLLGLLSAEQLAEA 
ID 174 MSGGRAPAVLLGGVASLLLSFVWMPALLPVASRLLLLPRV^^LTMASG 
ID 175 MALSCTLNR^TXLMAQEHLEFRLPEIXSLLLLFGGQFASS 

ID 176 MAARGVIAPVGESLRYAEYLQPSAKRPDADVDQQRLVRSLIAVGLGVAALAFA 
ID 1 77 MRMCAGSIYKSATQAVLGXLFLGGLCRG 

ID 178 MAERRRPLSPIPSXRRPSHPSRPRPAAAGXRSLPRPGDEELQLPCAVHDLIFV^TUDVTCKT^ 

FVFGTTLIMLLSWQLSVS 
ID179 ^^AAPVIXRVSVPRWERVARYAVCAAGILLSIYAYHVEREK£RDPEHRALCDLGPWVK 

CSAALASRWGRGFGLLGSIFGKDG\a.NOPNSWGLIFYlLQLLLGiVfrASAVA 
ID180 MSFLQDPSFFTMGNfWSIGAGALGAAALALLLANT 
ID 18 1 MASLLCCGPICLAACGI VLSAWGVIMLINTLGIFFNVHS 

ID 1 82 MILPYRMXSLFLHAVSSSFT 

ID183 MATLVELPDSVLLEIFSYLPVRDRIRISRVCHRWKRLVDDR\VLVVTm^ 
AWA 

ID 1 84 MKNACIVLPPTPPPSLQPSASLLAPNRFLFSCFCFLSHKFG 
ID 185 MAFGLQMFIQRKFPYPLQWSLL VA WAG 

ID186 NTYCKILVLMLHTELIRTDYSSVDQLLLNYPAEEGLGRERSLLWTPLLSPGSLR 
ID 1 87 MAVSHS VKERTISENSUILLQGLQG 

ID 1 88 MESGGRPSLCQFILLGTTS WT A 

IDI89 MAALDUIAXWIRWSCSCLGXLXGAGGETNGVERPGGGGLALARQGSLRDGRQVGR 
APAVCFPHGAPGLPPRQRXXGGXPEVQGGESWCPRPRGGGASRTGLRRRKGPTKTPE 
PESSEAPQDPLNWFGILVPHSLROAOA 

ID 1 90 MAFLPSP A WWISLLPSLLSIC 

ED 191 N^PKVAELKQKJEDTLCPFGFEVYPFQVAWYNELLPPAFHLPLPGPTLA 

ID 1 92 MLVLRSGLTKALA 

ID 1 93 MSGGHLADLTLLFVLLLFSLLP A 

ID 194 MKPSRTPARLWMLPQQQAGAVVVAAPTERHPTHHMAGWLLGALTLLGLVTS 
ID195 MGES1PLAAPWVEQAVLETFFSHLGIFSYDKjAKJ:)NVEK£REANK^ 
LAAA 

ID 196 MQMSYAIRCAFYQLLLAALMLVAMLQLLYLSLLSGLHG 
ID 197 MLRAELKIAWLFAFHLLLSFILG 

IDI98 MNHQQTLIGRLLCDLHGLSLSPPVANNVQ.ALFRMLTPEAYSCLLILLLRTFLCSA 
ID 199 MnTAVVSISVTIFCFQTKVDFTSCTGLFCVLGl VLLVTG 

ID200 MAAGGRMEDGSLDrrQSmDDPLLDAQLLPHHSLQAHFRPRFHPLPTVIIVNLL\VFIHLV 
FWLX 

ID20 1 MSPGCMLLF VFGFVGG 

ID202 MKLLLGIALLAYVAS 

ID203 MDILVPLLQLLVLLLTLPLHLMA 

rD204 MEAASPSNSTGVERXADLMD.ADSLLLSLELASGSG 

ID205 MIRQERSTSYQEA\TIPALPSSKLPCLLTSPAV1.VTCLLSSSASTS 

ID206 NIKLIDYGLSGYQEESAEVKAMDFITSTAILPLLFGCLGVFG 

ID207 MRCLTTPKILLRALAQAARA 

ID208 MSRFLNVLRSWL\7^tVSUAMGNrLQSFRD{rrFL^TF:L^TGKPNIA^NGL.0ARTF 

SVIRCLC 
ID2()V MIFLTLSLDSRVSA 

ID2 10 MQCFSFIKTMMILFNLLIFLCGAA1.LXVG 

ID2 1 i MAEAALEAVRXSYENSRPLQGSSACLLLCPT\VTNP 

ID2 1 2 MATASPSVFLLMVNGQVES 

ID2 1 MAGDCALISLSFGGAIGLMFLMLGC AI .? 
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NO SIG NAL PEPTIDE 

lD2i4 MIGDILLFGILLMNAGA 
ID215 MKTME.TLSLFGSCIS 

ID216 IvIDWRVPPSXXDPGHQDIPLPVTXXFISVSVLSSLGIVLA 

ID2 1 7 MAAAALPA \Va.SLQSRA 

ID2 18 MAMVSAMSWVLYLWISACAMLLCHG 

ID219 MGKEWGWQEMENGGAAPAWGAGPPVHP.Ai'PPVEKTLSWGCGFGLHSGFGGSGGG 

VGLCRLLCLVRLFCC 
ID220 MLQTSNYSLVLSLQFLLLSYD 
ID22 1 VfWFEILPGLSVMGVCLLIPGLATA 
1D222 MRPSPLSGILADPLXLFPFSEG 
ID223 MRESLSXRSWHLPASLMMAQXFIPAVA 

ID224 MSGV\an'APEQPAXEMENQTKPPDPRPDAPPEYSSHXFrRTPVVaCQLSLHLLATRACYG 
ID225 ^'™^^YQFGWGVITRGPREIPFPPSLLASESLLPPLPDLVLTCTSLGFVTRVWMSL^^:.^^ 

LYSRTWVFTCLVFFCFG 
ID226 MVKXLVAKILCMVGVFFFMLLGSLLPVKI 
ID227 MPVSIMCUGLKANASS 
rD228 MKVILLYLVLEKLVSRA 
ID229 MAVTLSLLLGGRVCXPSLA 
ID230 MLNQTSGRTSLLPELGWTPAQG 

ID23 1 ^^SE^a-VQTAPKKKK^^KGKKGLEPSQSTAAK VPKK>^ 

FVPRPVLRALSFLGFSAPTPIQA 
10232 MAAFGRQXXXWHXLIPLTWACMA 

ID233 MSLTSSPKKRRSICFDRFLMPQSQSGPSSLGESYRTGVGFLDPEGWFLSGCPHGSSA 

ir>234 MGELGNRSRCILFLSENPCLSESIFQSLXFCLSPPPSPS 

rD235 N'lAELGLNEHHQNEVINYMRFARSKJlGLRLKTVDSCFQDLK^SRL 

LQAWHSEVESELnvfTAYTNVLLLRQXFAQAEK 
ID236 MVTLPSGTWAFSCPYLALVDGGMLGSAREDAHASWSWAVGLLYAVAQG 
ID237 MASASARGNQDKDAHFPPPSKQSLLFCPKXX1.HIHRAEISKIMRECQEESFWKJ^ 

VSMLVTQG 

ID238 N^LMKSILLKWC\a.CrYLKi^MALPr^DKjNJ^^ 

LCVLCIVLT 
ID239 MAQRLLLRRFLASVIS 

ID240 MAASKVKQDMPPXGGYGProYKRM.PRRGLSGYSMLAlGIGTLIYGmVSIMK\V 

QIEDFEARJALLPLLQA 
ID24 1 N^lHLXO'EELFPCSNLEDVVEDNSHSYFTLRrnvlACKG WSTLLSL AD^ 

ID242 MSAEVKVTGQNQEQFLLLAKSAKGAALATLMQVLEAPGVYVFGELLDMPNVRELAESXF 

ASTFRLLXVFAYGTYA 
ID243 MLLSIGMLMLSATQVXTILXVQLFAFLNLLPVEA 
1D244 MGWEWSLSYCGVSWG 

ID245 MRECISVHVGQAGVQIGNACWELFCLEHGIQA 

ID246 MAGPLQGGGARALDLLRGLPRVSLA 

1D247 MPAGVPMSTYXKMFAASXLAMCAGA 

rD248 MAVQCVRLARRSLPALALSLRASP 

ID249 MFSIISRSRACSMYFKENAKPSQLRLMHIIYLSTPTSA 

ID250 MKRLLPATSLAGPVLS 

10251 MLUTNPVVTKYFDAAGRLTPEFSQRLTN^IRELLQQVIERGLKSADXOO^GTGYl^ 

LYLHLYDVFG 
ID252 MCATETVRAWLAQGSSSAGWG 

ID253 MLLLATHPETVGQ\TLRVXPVSLEVSIQMCAAAAA.>VFCLKLKXGANT 
ID254 MAASSATPAP>DCSQRCGADAGS.\ARJVTKWGRGRRG.ARSPEGSGF{HGRANSGlGGAO 
LQGGAXG 
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ID255 MLRRPLAGLAAAALGRA 

ID256 MDRPGFVAALVAGGVAG 

ID257 MIVWFEGISMDLLTLLFQRRS 

ID258 MRTFVtlFALDALMFPARRRA 

ID259 MAAPPQLRALLVVVNALLRKRRYHAALAVLKGFRNGAV-r'GAKIRAPHA^ 
NGSLQ 

ID260 MPVDLGXALGLLPSLAKA 

ID261 MNl-FIMY^tAG^ms^FPT^t^^vc^^^^A\v^lP[QALMAI^ 

MGLALAVYKCQS 

ID262 MISLTDTQiaGMGLTGFGVFFLFFG\lILFFDKALLAIGN\TFVAGLAFVlG 

ID263 MAASGAPRILWLLKLXVAPLAVFQMLKSMCAG 

1D264 MASVSSATFSGHGARSLLQFLRLVGQ 

ID265 MWYLAVLLVLFTLNIL 

ID266 MFTFGRLFQnTWTCLQHQDCCrHSRQINSLLEXSSLSRC 

ID267 MIQDRDRCAQAAAVAAVGNLEPRGTPGPEDEAFCLPGCVGTLCQLDWIWG 

ID268 ^^rFPILSNPVFRRTVKLLXCLLWIGYSQG 

ID269 MVSRMVSTMLSGLLF\VLASG\VT-PAFA 

ID270 MTATLAAAADIATMVSGSSGLAXA 
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Minimum 
signal 
peptide score 


false positive 
rate 


false 
negative rale 


proba(O.I) 


proba(0.2) 


3.5 


0.121 


0.036 


0.467 


0.664 


4 


0.096 


0.06 


0.519 


0.708 


4,5 


0.078 


0.079 


0.565 


0.745 


5 


0.062 


0.098 


0.615 


0.782 


5.5 


0.05 


0.127 


0.659 


0.613 


6 


0.04 


0.163 


0.694 


0.836 


6.5 


0.033 


0.202 


0.725 


0.855 


7 


0,025 


0.248 


0 763 


0.878 


7.5 


0.021 


0.304 


0.78 


0.889 


8 


0.015 


0.368 


0.816 


0.909 


8.5 


0.012 


0.418 


0.836 


0.92 


9 


0.009 


0.512 


0.856 


0.93 


9.5 


0.007 


0.581 


0.863 


0.934 


10 


0.006 


0.679 


0.835 


0.919 



TABLE IV 



wo 99/06552 



12S/2 



PCT/IB98/01236 



Minimum 
signal 
peptide 
score 


All ESTs 


New ESTs 


ESTs 
matching 
public EST 
closer than 
40 bp from 
beginning 


ESTs 
extending 
known 
mRNA more 
than 40 bp 


ESTs 
extending 
public EST 
more than 

40 bp 


3.5 


2674 


947 


599 


23 


150 


4 


2278 


784 


499 


23 


126 


4.5 


1943 


647 


425 


22 


112 


5 


1657 


523 


353 


21 


96 


5.5 


1417 


419 


307 


19 


80 


6 


1190 


340 


238 


18 


68 


6.5 


1035 


280 


186 


18 


60 


7 


893 


219 


161 


15 


48 


7.5 


753 


173 


132 


12 


36 


8 


636 


133 


101 


11 


29 


8.5 


543 


104 


83 


8 


26 


9 


456 


81 


63 


6 


24 


9.5 


364 


57 


48 


6 


18 


10 


303 


47 


35 


6 


15 



TABLE V 
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ESTs 


ESTs 










matching 


ESTs 


TISSU6 


Ail hSTS 


New ESTs 


public EST 
closer than 
40 bp from 
beqtnninq 


extending 
known 
mRNA more 
than 40 bp 


extending 
public EST 
more than 40 
bp 


Brain 


329 


131 


75 


3 


OA 


Cancerous prostate 


134 


40 


37 


1 


p. 

D 

5 


Cerebellum 


17 


9 


1 


0 


Colon 


21 


11 


4 


0 


U 


Dystrophic nnuscle 


41 


13 


8 


0 


1 


Fetal brain 


70 


37 


16 


0 




Fetal kidney 


227 


116 


46 


1 


19 


Fetal liver 


13 


7 


2 


Q 


u 


Heart 


30 


15 


7 


0 


1 


Hypertrophic prostate 


86 


23 


22 


2 


£. 


Kidney 


10 


7 


3 


0 


n 
u 


Large intestine 


21 


3 


4 


0 


I 


Liver 


23 


9 


6 


0 


n 
u 


Lung 


24 


12 


4 


0 


1 


Lung (celts) 


57 


38 


6 


0 


4 


Lymph ganglia 


163 


60 


23 


2 


12 


Lymphocytes 


23 


6 


4 


0 


2 


Muscle 


33 


16 


6 


0 


4 


Normal prostate 


181 


61 


45 


7 


11 


Ovary 


90 


57 


12 


1 


2 


Pancreas 


48 


11 


6 


0 


1 


Placenta 


24 


5 


1 


0 


0 


Prostate 


34 


16 


4 


c 


2 


Spleen 


56 


28 


10 


0 


1 
6 


Substantia nigra 


108 


47 


27 


1 


Surrenals 


15 


3 


3 


1 


0 


Testis 


131 


68 


25 


1 


8 


Thyroid 


17 


8 


2 


0 


2 


Umbilical cord 


55 


17 


12 


1 


3 


Uterus 


28 


15 


3 


0 


2 


Non tissue-specific 


568 


48 


177 


2 


28 


Total 


2677 


947 


601 


23 


150 



TABLE VI 
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Description of Transcription Factor Binding Sites present on promoters 
isolated from SignalTag sequences 

Promoter sequence P13H2 (M6 bp): 



Matrix 


Position 




Score 


Length 


Scquonco 


CMYB 01 


•502 




0 963 


9 


TGTCAGTTG 


MYOD_Q6 


-501 




0 961 


10 


CCCAACTGAC 


S8_01~ 


-444 




0 960 


1 ' 


AATAGAATTAG 


S8~01 


-425 




0.966 




AACTAAATTAG 


DELTAEF1_01 


-390 


- 


0 960 


1 1 


GCACACCTCAG 


GATA_C 


-364 




0 964 


1 ^ 


AGATAAATCCA 


CMYB_01 


-349 




0 958 


9 


CTTCAGTTG 


GATA1_^02 


-343 




0 959 


1 4 


TTGTAGATAGGACA 


GATA_C 


-339 




0 953 


1 1 


AGATAGGACAT 


TAL1ALPHAE47_01 


-235 


* 


0 973 


16 


CATAACAGATGGTAAG 


TAL1BETAE47_01 


-235 




0 963 


16 


CATAACAGATGGTAAG 


TAL1BETA1TF2_01 


-235 




0 978 


16 


CATAACAGATGGTAAG 


MYOD_Q6 


-232 




0 954 


10 


ACCATCTGTT 


GATA1_04 


-217 




0 953 


13 


TCAAGATAAAGTA 


IK1_01 


-126 




0 963 


1 3 


AGTTGGG AATTC C 


IK2_01 


-126 




0.985 


1 2 


AGTTGGGAATTC 


CREL_01 


-123 




0.962 


10 


TGGGAATTCC 


GATA1_02 


-96 




0.950 


14 


TCAGTGATATGGCA 


SRY 02 


.41 




0.951 


12 


TAAAACAAAACA 


E2F_02 


-33 




0 95? 


8 


TTTAGCGC 


MZF1_01 


-5 




0.975 


8 


TGAGGGGA 


Promoter sequence P16B4 (SGIbp) : 










Matrix 


Poslllon 


Orient At ton 


Score 


Length 


Sequence 


NFY_a6 


-74a 




0.956 


1 1 


GGACCAATCAT 


M2F1_01 


-738 




0 962 


6 


CCTGGGGA 


CMYB_01 


^684 




0 994 


9 


TGACCGTTG 


VMYB 02 


-682 




0 985 


9 


TCCAACGGT 


STAT_01 


-673 




0 968 


9 


TTCCTGGAA 


STAT_01 


-673 




u yDi 


9 


TTCCAGGAA 


M2F1_01 


-555 




0.956 


B 


TTGGGGGA 


IK2_01 


-451 






1 2 


GAATGGGATTTC 


MZFI^OI 


-424 




u .300 


B 


ACsAGGGGA 


SRY_02 


-398 




0.955 


1 2 


(j AA A A C AAAA C A 


M2F1_01 


-216 




0.960 


8 


GAAGGGGA 


MYOD_Q6 


-190 




n oni 


1 0 


P\\»\^f\ \ 1 GLiLi 


DELTAEF1_01 


-176 




0.958 


1 1 


\ wCCACCTTCC 


S8_01 


5 




0 992 


1 1 


tjA(joL.AA I 1 A 1 


M2F1 01 


16 




0.986 


8 


AGAGGGGA 


Promoter sequence P29B6 (656 bp) : 










Matrix 


Position 


Orientation 


Score 


Length 


Sequence 


ARNT_01 


-311 


+ 


0 964 


16 


GGACTCACGTGCTGC 


NMYC~01 


-309 




0.965 


12 


ACTCACGTGCTG 


USF_01 


-309 




0 985 


12 


ACTCACGTGCTG 


USF_01 


-309 




0 985 


12 


CAGCACGTGAGT 


NMYC_01 


-309 




0.956 


12 


CAGCACGTGAGT 


MYCMAX_02 


309 




C.972 


12 


CAGCACGTGAGT 


USF_C 


-307 




0.997 


8 


TCACGTGC 


USF_C 


-307 




0 991 


8 


GCACGTGA 


mzfT_oi 


-292 




0.968 


B 


CATGGGGA 


ELK1.02 


-105 




0 963 


14 


CTCTCCGGAAGCCT 


C£TS1P54_01 


-102 




0.974 


10 


TCCGGAAGCC 


AP1_Q4 


-42 




0.963 


11 


AGTGACTGAAC 


AP1FJ Q2 


-42 




0.961 


11 


AGTGACTGAAC 


PAOS_C 


45 


+ 


1,000 


9 


TGTGGTCTC 



TABLE Vll 
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1. A purified or isolated nucleic acid comprising the sequence of one of SEQ ID 
NOs: 38-270 or comprising a sequence complementary thereto 

2. The nucleic acid of Claim 1 . wherein said nucleic acid is recombinant 

3. A purified or isolated nucleic acid comprising at least 10 consecutive bases of 
the sequence of one of SEQ ID NOs: 38-270 or one of the sequences complementary 
thereto 

4. A purified or isolated nucleic acid comprising at least 15 consecutive bases of 
10 one of the sequences of SEQ ID NOs: 38-270 or one of the sequences complementary 

thereto. 

5 The nucleic acid of Claim 4, wherein said nucleic acid is recombinant. 

6. A purified or isolated nucleic acid of at least 15 bases capable of hybridizing 
under stringent conditions to the sequence of one of SEQ ID NOs: 38-270 or one of the 

1 5 sequences complementary to the sequences of SEQ ID NOs: 3 8-270. 

7. The nucleic acid of Claim 6, wherein said nucleic acid is recombinant. 

8. A purified or isolated nucleic acid encoding a human gene product, said 
human gene product having a sequence partially encoded by one of the sequences of SEQ ED 
NO: 38-270. 

20 9. A purified or isolated nucleic acid having the sequence of one of SEQ ID 

NOs: 38-270 or having a sequence complementary thereto 

10. A purified or isolated nucleic acid comprising the nucleotides of one of SEQ 
ID NOs: 38-270 which encode a signal peptide 

11. A purified or isolated polypeptides comprising a signal peptide encoded by 
25 one of the sequences of SEQ ID NOs: 38-270. 

12 A vector encoding a fusion protein comprising a polypeptide and a signal 
peptide, said vector comprising a first nucleic acid encoding a signal peptide encoded by one 
of the sequences of SEQ ID NOs: 38-270 operably linked to a second nucleic acid encoding a 
polypepude 

^0 13 A method of directing the e>xtracellular secretion of a polypeptide or the 

insertion of a poiypetide into the membrane composing the steps of 
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obtaining a vector according to Claim 12, and 

introducing said vector into a host cell such that said fusion protein is secreted into 
the extracellular environment of said host cell or inserted into the membrane of said host cell. 

14 A method of importing a polypeptide into a cell composing contacting said 
5 cell with a fusion protein comprising a signal peptide encoded by one of the sequences of 
SEQ ID NOs: 38-270 operably linked to said polypeptide. 

15. A method of making a cDNA encoding a human secretory protem that is 
partially encoded by one of SEQ ID NOs 38-270, composing the steps of 

obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-270, 

contacting said cDNA with a detectable probe comprising at least 15 consecutive 
nucleotides of said sequence of SEQ ID NO: 38-270 or a sequence complementary thereto 
under conditions which permit said probe to hybridize to said cDNA; 

identifying a cDNA which hybridizes to said detectable probe, and 

isolating said cDNA which hybridizes to said probe. 

16. An isolated or purified cDNA encoding a human secretoo' protein, said 
human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-270 or a 
fi-agment thereof of at least 10 amino adds, said cDNA being obtainable by the method of 
Claim 15. 

17. The cDNA of Claim 16 wherein said cDNA comprises the full protein coding 
20 sequence partially included in one of the sequences of SEQ ID NOs: 38-270. 

18. A method of making a cDNA comprising one of the sequences of SEQ ID 
NOs: 38-270, comprising the steps of 

contacting a collection of mRNA molecules from human cells with a first primer 
capable of hybridizing to the poIyA tail of said mRNA, 
25 hybridizing said first primer to said polyA tail; 

reverse transcribing said mRNA to make a lirst cDNA strand, 

making a second cDNA strand complementary to said first cDNA strand usin^ at 
least one primer comprising at least 15 nucleotides of one of the sequences of SEQ ED NOs 
38-270, and 

isolating the resulting cDNA comprising said first cDNA strand and said second 
cDNA strand 



30 
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19' An isolated or punfied cDNA encoding a human secretory- protein, sajd 
human secretor>' protein compnsing the protein encoded by one of SEQ ID NOs 38-270 or a 
fragment thereof of at least 10 amino acids, said cDNA btms, obtainable by the method of 
Claim 18. 

20 The cDNA of Claim 19 wherein said cDNA comprises the full protein coding 
sequence partially included in one of the sequences of SEQ ED NOs: 38-270. 

21 The method of Claim 18, wherein the second cDNA strand is made by: 
contactmg said first cDNA strand with a first pair of primers, said first pair of primers 

compnsing a second primer comprising at least 15 consecutive nucleotides of one of the 
sequences of SEQ ID NOs 38-270 and a third primer having a sequence therem which is 
included within the sequence of said first primer; 

performing a first polymerase chain reaction with said first pair of nested primers to 
generate a first PCR product; 

contacting said first PCR product with a second pair of primers, said second pair of 
15 primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NO:s 38-270 . and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product; and 
performing a second polymerase chain reaction, thereby generating a second PCR 
product. 

22. An isolated or purified cDNA encoding a human secretory protein, said 
human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-270, or a 
fi^gment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim 21. 

23 The cDNA of Claim 22 wherein said cDNA comprises the fiiU protein coding 
25 sequence partially mcluded in one of the sequences of SEQ ID NOs* 38-270. 

24 The method of Claim 1 8 wherem the second cDNA strand is made by: 
contacting said first cDNA strand with a second pnmer compnsing at least 15 

consecutive nucleotides of the sequences of SEQ ID NOs: 38 270, 
hybridizing said second primer to said first strand cDNA; and 
extending said hybridized second primer to generate said second cDNA strand 
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25. An isolated or purified cDNA encoding a human secretory protein, said 
human secretor>' protein compnsing the protein partially encoded by one of SEQ ID NOs 38- 
270 or comprising a fragment thereof of at least 10 amino acids, said cDNA being obtainable 
by the method of Claim 24. 

26. The cDNA of Claim 25, wherein said cDNA comprises the full proteui coding 
sequence partially included in of one of the sequences of SEQ ID NOs: 38-270. 

27. A method of making a protein compnsing one of the sequences of SEQ ID 
NO: 271-503, comprising the steps of 

obtaining a cDNA encoding the full proteLn sequence partially included in one of the 
sequences of sequence of SEQ ID NO: 38-270, 

inserting said cDNA in an expression veaor such that said cDNA is operably linked 
to a promoter; 

introducing said expression vector into a host cell whereby said host cell produces the 
protein encoded by said cDNA; and 
1 5 isolating said protein. 

28 An isolated protein obtainable by the method of Claim 27. 

29. A method of obtaining a promoter DNA comprising the steps of 
obtaining DNAs located upstream of the nucleic acids of SEQ ID NO: 38-270 or the 

sequences complementary thereto, 

screening said upstream DNAs to identify a promoter capable of directing 
transcription initiation; and 

isolating said DNA comprising said identified promoter. 

30. The method of Claim 29, wherein said obtaining step comprises chromosome 
walking from said nucleic adds of SEQ ID NO: 38-270 or sequences complementary thereto. 

^ ^ method of Claim 30, wherein said screening step comprises inserting said 

upstream sequences into a promoter reporter vector. 

32 The method of Claim 30, wherein said screening step comprises identifying 
motifs m said upstream DNAs which are transcnption factor binding sites or transcnption 
start sites 

^0 33. An isolated promoter obtainable by the method of Claim 32. 



wo 99/06552 



PCT/1B98/0I236 



133 



34. An isolated or purified protein compnsing one of the sequences of SEQ ID 
NO- 271-503. 

35. In an array of discrete ESTs or fragments thereof of at least 1 5 nucleotides in 
length, the improvement comprising inclusion in said array of at least one of the sequences of 
SEQ ID NOs; 38-270, or one of the sequences complementary to the sequences of SEQ ID 
NOs: 38-270, or a fragment thereof of at least 15 consecutive nucleotides. 

36. The array of Claim 35 including therein at least two of the sequences of SEQ 
ID NOs: 38-270, the sequences complementary to the sequences of SEQ ED NOs: 38-270, or 
fragments thereof of at least 1 5 consecutive nucleotides. 

37. The array of Claim 35 including therein at least five of the sequences of SEQ 
ID NOs: 38-270, the sequences complementary to the sequences of SEQ ID NOs: 38-270, or 
fragments thereof of at least 15 consecutive nucleotides. 
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